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Abstract
Nellum, April L. Ph.D. The University of Memphis. December 2016. The
Prospective Associations with Perceived Stress, Depression, and Social Support with
Smoking Cessation and Relapse Among Low-Income Pregnant Women. Major Professor:
Kenneth Ward, Ph.D.
Maternal smoking is one of the most preventable causes of adverse birth outcomes and
poses substantial health risks for both the mother and child. Evidence suggests that
increased stress and depression is associated with smoking behaviors, including smoking
cessation and smoking relapse. However, few studies have prospectively examined these
associations and no studies have examined neighborhood crime, an important stressor for
many low-income women, as a predictor of smoking cessation and relapse among this
population. The primary objective of this study was to examine the prospective
associations between perceived stress, depression, and pre- and postpartum smoking
cessation, and postpartum relapse among low-income pregnant women. We hypothesized
that increased baseline stress and depression would be associated with decreased odds of
pre- and postpartum cessation and increased odds of postpartum relapse. Further, an
exploratory hypothesis was tested that increased neighborhood crime is associated with
decreased smoking cessation and increased smoking relapse. Social support was
predicted to moderate these associations. Data from 255 low-income pregnant women
who previously participated in a longitudinal study were used. Most participants were
Caucasian (57%) and African American (40%), mean age 24 (SD = 5.2) years at baseline.
All participants smoked regularly during the month prior to becoming pregnant and 49
(19.2%) reported being quit at baseline. Adjusted multivariable findings revealed that
perceived stress, depression, and social support were not statistically significantly
associated with smoking cessation outcomes or relapse. Further, exploratory
vi

multivariable analyses revealed that women who were exposed to higher than average
crime (OR = 0.18, 95% CI 0.05 – 0.66), aggravated assaults (OR = 0.13, 95% CI 0.03 –
0.55), rapes (OR = 0.17, 95% CI 0.05 – 0.68), robberies (OR = 0.17, 95% CI 0.05 –
0.64), and burglaries (OR = 0.20, 95% CI 0.06 – 0.72) within one mile of their home
were less likely to quit smoking postpartum compared to those who were exposed to no
crime (all p-values <.037). Results indicate that neighborhood crime exposure may be an
important contributor to high risk of smoking relapse that low-income women experience
after having a baby. More research is needed to further elucidate the association between
stress, neighborhood crime, and smoking cessation among low-income pregnant women.

vii

Table of Contents
Dedication.................................................................................................................

ii

Acknowledgments.....................................................................................................

iv

Abstract.................................................................................................................

vi

List of Tables .......................................................................................................

ix

Chapter
I

Introduction...................................................................................

1

Statement of Research Objectives
Literature Review
Purpose
II

Research
Methodology.................................................................................

45

Materials and Procedures
Data Collection
Measures
Data Analysis
III

Results...........................................................................................

56

Retention Characteristics
Baseline Characteristics
Primary Analyses for Testing Main Outcomes
Secondary Exploratory Analyses
IV

Discussion.....................................................................................

88

References

Strengths
Limitations
Recommendations for Future Research
Conclusion
.......................................................................................................

105

viii

List of Tables
Table

Page

1.

Baseline Sample Characteristics (N = 255)................................................

58

2.

Correlations of Perceived Stress, Neighborhood Stress, Social Support
and Depression (N = 255)..........................................................................

60

3.

Baseline Correlations of Smoking Cessation Pre-partum (N = 255).........

62

4.

Baseline Correlations of Smoking Cessation Postpartum (N = 255).........

65

5.

Baseline Correlations of Smoking Relapse (N = 62).................................

67

6.

Associations of Perceived Stress and Social Support with Pre-partum
Smoking Cessation (N = 255)....................................................................

71

Associations of Perceived Neighborhood Stress and Social Support with
Pre-partum Smoking Cessation (N = 255).................................................

72

Associations of Depression and Social Support with Pre-partum
Smoking Cessation (N = 255)....................................................................

73

Associations of Perceived Stress and Social Support with Postpartum
Smoking Cessation (N = 255)....................................................................

74

Associations of Perceived Neighborhood Stress with Postpartum
Smoking Cessation (N = 255)....................................................................

75

Associations of Depression and Social Support with Postpartum
Smoking Cessation (N = 255)....................................................................

77

Associations of Perceived Stress and Social Support with Postpartum
Relapse (N = 62)........................................................................................

78

Associations of Perceived Neighborhood Stress and Social Support with
Postpartum Relapse (N = 62).....................................................................

79

Associations of Depression and Social Support with Postpartum Relapse
(N = 62)......................................................................................................

80

Correlations of Perceived Stress, Perceived Neighborhood Stress,
Depression, and 1-mile Crime Count (N = 181)……………………........

81

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

Correlations of Perceived Stress, Perceived Neighborhood Stress,
ix

17.

18.

19.

Depression, and 2-mile Crime Count (N = 181)…………………...….....

81

Associations of Crime Exposure (2001) and Pre-partum Cessation (N =
181).............................................................................................................

84

Associations of Crime Exposure (2001) and Postpartum Cessation (N =
181).............................................................................................................

85

Associations of Crime Exposure (2001) and Postpartum Relapse (N =
40)...............................................................................................................

86

x

Chapter 1
Introduction and Literature Review
Introduction
Maternal smoking is one of the most preventable causes of adverse birth
outcomes, and poses substantial health risks for both the mother and child. Women who
smoke during pregnancy have a higher risk for several poor reproductive outcomes,
including reduced fertility and delayed conception (U.S. Department of Health and
Human Services [HHS], 2014). Further, according to the 2014 Surgeon General’s report,
The Health Consequences of Smoking, empirical evidence confirms causal relationships
between prenatal smoking and several in-utero complications, including abrupio
placentae, placenta previa, ectopic pregnancy, and spontaneous abortion (U.S.
Department of Health and Human Services [HHS], 2014). In addition to the risk to the
mother, maternal smoking has been causally linked to the three leading causes of infant
death—congenital malformations, short gestation/low birth weight and SIDS (Dietz,
England, Shapiro-Mendoza, Tong, Farr & Callaghan, 2010; MacDorman, Hoyert &
Mathews, 2013; U.S. Department of Health and Human Services [HHS], 2014). Further,
exposure to cigarette smoking postnatally affects the health and well-being of children
(MacDorman et al., 2013; U.S. Department of Health and Human Services [HHS], 2014).
Children exposed to cigarette smoke are at increased risk for developing respiratory
illnesses, including middle ear disease, impaired lung functioning, lower respiratory
illnesses and cardiovascular disease (U.S. Department of Health and Human Services
[HHS], 2014).
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Reducing the rate of smoking among women of childbearing age is a top priority
of HHS’s Healthy People 2020 Initiative (HHS, 2011). Although the overall prevalence
of smoking among women in the United States has declined, there is still work to be
done. For example, in 2005, 18.1% of women 18 years of age and older smoked
compared to 14.8% in 2014 (Jamal et al., 2015).
There is considerable variability in smoking prevalence among women according
to age, race, and socioeconomic status. For example, women aged 25-44 have the highest
prevalence of current cigarette smoking, ranging between 17.2 and 20.1% among their
age group, followed by a range of 14.8% and 18.7% for those aged 18-24 (Jamal et al.,
2015; Robbins et al., 2014). By race, 22% of non-Hispanic white women, 15.7% of nonHispanic African American women, and 12.4% of Hispanic women aged 18-44 are
current smokers (Robbins et al., 2014). Women with a general education degree (GED)
have the highest prevalence of smoking (38.8%) while women with a graduate degree
have the lowest prevalence (7.4%) (Agaku King, Dube & CDC, 2014). Further, 27.0% of
women whose annual income is below the national poverty level are current smokers
compared to 17.6% of women whose income is at or above the poverty level (Agaku et
al., 2014).
Given the serious adverse health effects of smoking to the mother, fetus, and
children, and the uneven progress in reducing smoking that has been made across
important subgroups, Healthy People 2020 has identified maternal smoking and
postpartum relapse as public health priorities. This national health promotion and disease
prevention initiative have identified three national health objectives to specifically
address cigarette smoking among pregnant and postpartum women: 1) reduce the

2

prevalence of cigarette smoking among pregnant women by 10% (objective MICH-11.3);
2) increase the percentage of pregnant smokers who stop smoking prenatally from 11.3%
to 30% (objective TU-6); and 3) reduce the percentage of postpartum relapse among
women who quit smoking prenatally (objective MICH-18). Currently, 50% of women
who quit prenatally relapse postpartum (Tong et al., 2009).
Maternal smoking patterns in Tennessee are consistent with national data, varying
substantially by race, age, and socioeconomic status. According to the Tennessee
PRAMS Summary Report (2011), white women have the highest prevalence of smoking
during pregnancy with roughly one-fifth (22.2%) reporting smoking during pregnancy
and one-tenth (9.9%) of African American women. Maternal smoking is particularly
problematic among women who are 18 years or younger (24.1%), have a high school
education or less (28.9%), and report an annual household income of $10,000 or less
(32.4%).
High maternal smoking rates contribute to the state of Tennessee having one of
the highest infant mortality rates in the country (MacDorman et al., 2013). In 2013, the
overall infant mortality rate in Tennessee was 6.8 per 1,000 live births and varied from
0.0 to 24.2 per live births across the state’s 95 counties (Bauer, 2014). In that same year,
Shelby County, where this dissertation research was conducted, had an infant mortality
rate of 9.2 per 1,000 live births, which was the highest infant mortality rate of the six
Tennessee metropolitan areas (Bauer, 2014).
In 2012, the infant mortality rate in Tennessee was almost doubled among infants
born to women who smoked cigarettes at any time during pregnancy compared to those
born to women who did not smoke (11.2 deaths per 1,000 live births vs. 6.3 per 1,000
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live births, respectively) (Bauer, 2014). It is estimated that roughly 25% of infant deaths
in Shelby County are associated with intrauterine cigarette smoke exposure (Tennessee
Department of Health, 2014). The burden of maternal cigarette smoking on fetal
development and infant health outcomes, however, can be mitigated by prenatal smoking
cessation (Blatt, Moore, Chen, Van Hook, & DeFranco, 2015; Moore, Blatt, Chen, Van
Hook, & Defrance, 2016), but only a minority of pregnant smokers successfully quit
(Moore et al., 2016).
Smoking Cessation
According to findings from the Pregnancy Risk Assessment Monitoring System
(PRAMS), a state and population-based surveillance system of self-report maternal
behaviors and experiences of females delivering live births across 40 U.S. sites, rates of
prenatal smoking during 2010 ranged from 2.3% to 30.5% (Tong et al., 2013). Smoking
cessation among women who smoked during pregnancy, but quit by the last trimester
ranged from 34.3% - 74.6% among the 27 sites reporting data in 2010 (Tong et al., 2013).
The variability in rates largely depends on the geographical location. For example, in
2009, 35.7% of female smokers in Tennessee quit prenatally compared to 66.4% in New
Jersey (Tong et al., 2013).
A national report of the 2014 maternal smoking cessation patterns in the US
highlights significant socio-demographic differences (Curtin & Mathews, 2016). Among
all women, the smoking rate at any point during pregnancy was 8.4% and one in five
pregnant smokers (20.6%) quit by their third trimester. In other words, almost 80% of the
women who are current smokers at conception continue to smoke throughout their
pregnancy. Non-Hispanic Asian women (36.6%), women with a bachelor’s degree or
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higher (32.3%) and women with private health insurance (28.4%) report the highest rates
of prenatal cessation. By age group, teenagers had the highest rate of prenatal cessation
(27.2%) (Curtin & Matthews, 2016); however, among women who do quit smoking
prenatally, more than 50% relapse within one year postpartum (Tong et al., 2009; Tran,
Reeder, Funke, & Richmond, 2013).
While much is known about the socio-demographic determinants of prenatal
smoking cessation, several psychosocial factors have also been linked to cessation,
including perceived stress and depression. Many studies have found that women
reporting higher levels of stress are less likely to quit smoking during pregnancy (Gilman
Breslau, Subramanian, Hitsman, & Koenen, 2008; Goedhart van der Wal, Cuijpers, &
Bonsel 2009; Ludman, McBride, Nelson, Curry, Grothaus, & Lando, 2000; Maxson et
al., 2012; Munafo, Heron, & Araya, 2008; Patterson, Seravalli, Hanlon, & Nelson, 2012)
and more likely to relapse postpartum (Hauge, Torgersen, & Vollrath, 2012). However,
the majority of studies investigating stress and depression as determinants of maternal
cigarette smoking and cessation have established these associations crossectionally
(Beijers, Ormel, Meijer, Verbeek, Bockting, & Burger, 2014; Coleman-Cowger,
Koszowski, Rosenberry, & Terplan, 2016; Gilbert, Nelson, & Greaves, 2015) or have
examined perceived stress without considering other potential facets of stress, including
such subjective and objective environmental stressors as stressful neighborhood
exposures (Bandiera, Atiem, Ma, Businelle, & Kendzor, 2016; Hauge et al., 2012;
Lynch, Johnson, Kable, Carroll, & Coles, 2011; Slopen et al., 2013).
Few studies have prospectively examined the effects of perceived stress,
perceived neighborhood stress, objective neighborhood stress, and depression on
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smoking cessation behaviors of low-income pregnant women. Further, while it is well
known that social support can buffer the effects of stress and facilitate smoking cessation
there is limited evidence among pregnant women assessing if and how maternal smoking
is impacted by social support mechanisms. Specifically, few prospective studies have
examined whether perceived social support moderates the effect of perceived stress,
neighborhood stress, or depression on smoking behaviors among pregnant women.
Statement of Research Objectives
The goal of this dissertation is to determine if perceived stress, neighborhood
perceived stress and depression have an impact on smoking cessation in low-income
pregnant women. This research aims to 1) Evaluate the effects of perceived stress,
depressive symptomology, and social support on pre-partum and postpartum smoking
cessation and postpartum relapse, and 2) Explore the effects of neighborhood crime on
pre-partum and postpartum smoking cessation and post-partum relapse.
Literature Review
The Transactional Model of Stress and Coping
“Stress” is a term that was first used during the 14th century to describe hardship
and adversity (Lumsden, 1981). The modern conceptualization is that “Stress [is a]
response to physical and psychological stimuli [and is] primarily determined by the
individual interpretation, the individual’s ability to effectively ‘cope’ with the stressor,
but also the social context, the social status, genetic factors, gender, developmental stage,
and individual lifelong experiences” (Al’Absi, 2007, p. 5). Lazarus and Folkman’s
Transactional Model of Stress and Coping (1984), the most commonly used framework
to understand determinants and manifestations of the stress construct suggests that a
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“stressor” is an event or experience appraised by an individual as demanding or
threatening to one’s well-being and perceived as beyond one’s control (e.g., death, job
loss, job demands, pregnancy, interpersonal conflict, violence, etc.). The “stress
response” is defined as the cognitive, affective, and physiological changes that occur in
response to a stressor (Kassel, Stroud & Paronis, 2003, p. 273).
Biologically, stress triggers responses in various organ systems. Specifically, the
central nervous system (CNS), immune system, and endocrine system are all responsive
and serve various adaptive functions in the event of a stressful situation (Glaser &
Kiecolt-Glaser, 2005). For example, when the body interprets an event or experience as a
stressor, the amygdala, a part of the brain that contributes to processing emotions, sends a
signal to the hypothalamus, which communicates with the rest of the body through the
autonomic system.
The autonomic system has two components, one being the sympathetic nervous
system, which is responsible for ensuring that the body has what it needs to adequately
respond to the perceived threat. The sympathetic nervous system releases acetylcholine (a
neurotransmitter that regulates essential functions such as memory, muscle contraction,
cardiac rhythm, and nerve impulses). When this happens, the adrenal glands are activated
and begin pumping epinephrine into the blood stream. As epinephrine is pumped into the
blood stream, one’s heart rate increases, blood pressure goes up, and breathing becomes
more rapid. Conversely, the continual activation of these systems over time can damage
blood vessels and arteries, increase blood pressure to an abnormal level, raise the risk of
heart attack and stroke as well as lead to the development of other diseases (Al’Absi,
2007; McEwen, 1999).
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During the aforementioned process of biological adaptation, one’s psychological
responses are also triggered. Because individuals respond to stressors differently, it is
assumed that the subjective perception (appraisal process) of the stress causing
mechanism is the primary determinant of the stress-response pattern (Al’Absi, 2007).
Cognitive appraisal is the process through which one examines a situation in his
or her environment and determines whether it has direct implications for wellbeing and, if
so, in what way (Folkman et al., 1986). Cognitive appraisal is not simply information
processing, but more of an ongoing evaluative process that emphasizes and interprets
meaning and significance of events or situations (Folkman & Folkman, 1984; Lazarus &
Folkman, 1984). There are two proposed components of cognitive appraisal: primary and
secondary appraisal. Primary appraisal occurs when someone assesses the severity of,
and their susceptibility to, the potential stressor. Secondary appraisal is the assessment of
the potential stressor in order to determine what can be done, if anything. Taken together,
primary and secondary appraisals are complex cognitive processes that occur to
determine the degree of stress, and strength of the emotional reactions needed to address
the stressor (Folkman & Folkman, 1984). In other words, the way that one appraises a
specific environment, threat, or challenge is likely to determine the emotional response
and subsequent strategies set forth to cope with or alleviate the stressor. The result of a
negative cognitive appraisal often leads to psychological distress (including increased
stress, depression, or anxiety symptoms), maladaptive behaviors (i.e., cigarette smoking,
drinking alcohol, or over-eating), or often a combination of the two. The term often used
to describe cognitive appraisal as a result of a stress is “perceived” stress (Folkman &
Folkman, 1984).
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Perceived stress is defined as “how an individual feels about the general
stressfulness of their life and their ability to handle such stress” (Phillips, 2013, p. 1453).
Lazarus (1966, 1977) suggests that the impact of an objectively stressful event is, to some
degree, determined by one’s perception of their stressor. Further, the perception of a
stressor or stressful event is more predictive of the stress response and coping styles than
the stressor itself (Cohen, Kamarck, & Mermelstein, 1983). The transactional model of
stress and coping addresses the process of coping with a perceived stressor in detail.
According to Lazarus and Folkman’s Transactional Model of Stress and Coping
(1984), the perception of the stressor, as a result of the appraisal processes, has the
potential to be moderated by one’s dispositional coping style or perceived social support,
leading to the formation of a coping strategy and subsequent adaptation (Lazarus &
Folkman, 1984). A dispositional coping style refers to the automatic or naturally
occurring response to a situation (Lazarus & Folkman, 1984). In other words, the way in
which a person copes with a potential stressor is predicated on their past behaviors and
perceived availability of effective coping strategies. Further, the perception of the
availability of support as a coping strategy is believed to moderate the effect of the
stressor on the individual (Lazarus & Folkman, 1984). This model sets forth a systematic
approach to understanding the psychological processes in the presence of a stressor and
provides a foundation for the current research.
In sum, a stressor is a stimulus, either external (e.g., daily hassles or the death of a
loved one) or internal (e.g., feelings of depression or anxiety), that initiate a biological
and psychological response to assess and respond to the stimulus. The psychological
response to a stressful event occurs during and after one cognitively appraises the
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stressor, and subsequent coping strategies are contingent upon cognitive appraisal
processes. Coping strategies are often affected by several external or moderating factors
such as dispositional coping style and perceived availability of social support.
Both biological and psychological responses to stress may have relevance in
pregnant smokers and have been related to smoking outcomes; however, this research
will focus on the psychological aspect of stress. Specifically, this dissertation will
examine the impact of perceived stress and potential stressors and the interplay of
dispositional coping styles (via smoking relapse), and social support as a potential
moderator of the association between perceived stress and smoking cessation as set forth
in the Transactional Model of Stress and Coping.
Stress and Cigarette Smoking. Both theory and research have identified an
association between stress and tobacco use (e.g., Kassel, 2000; Kassel et al., 2003).
According to the stress-coping model of substance abuse as cited in Willis and Shiffman
(1985), nicotine is used to regulate mood and cope with stress and negative affect (for
further discussion see Kassel et al., 2003). Further, the health behavior and addiction
bodies of literature are saturated with investigations of the role that stress plays in
nicotine addiction and dependence. However, variability in construct reporting, study
design (i.e., epidemiologic vs. controlled laboratory studies), and comparison groups (i.e.,
differences in between subject vs. within subject findings) and severe threats to internal
validity, have led to disparate conclusions, making it very challenging to develop a
consensus on the true associations between stress and cigarette smoking (Kassel et al.,
2003).
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In a critical review seeking to clarify these issues, Kassel and colleagues (2003)
comprehensively examined the smoking, stress, and negative affect literature. These
authors found that indices of psychological stress and smoking initiation were indeed
related; and that when comparing the two, smokers are more stressed than non-smokers
(Kassel et al., 2003). Unfortunately, there is less conclusive evidence to suggest that
stress proceeds to cigarette smoking initiation or maintenance. However, Kassel and
colleagues (2003) posit there is substantial evidence to support a causal relationship
between stress and smoking relapse. This critical lens into these relationships indicate
that while the cause and effect theory regarding stress and subsequent cessation remains a
mystery, there is conclusive evidence to support that increased stress causes smoking
relapse (Kassel et al., 2003).
Kassel and colleagues (2003) also highlight the complexity of this literature.
These researchers shed light on the inconsistencies in the literature by dividing their
review based on within and between-subject comparisons of associations between stress
and negative effect by stages of smoking. This approach sheds light on a fatal flaw of the
extant literature that does not adequately define “stress” and “smoking,” which makes it
difficult to interpret. For example, in Hauge et al.’s (2012) study assessing the
associations between “maternal stress” and smoking, there was no explicit definition of
what was being characterized as maternal stress, and the variables used to assess stress
asked about exposure to negative life events during the past 12 months.
Another review study examining the stress-buffering effect of social support in
smoking cessation (Creswell, Cheng, & Levine, 2014) reportedly measured vulnerability
to stress as part of a measure of neuroticism. This review provides a succinct
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consideration of decades of literature examining the associations between stress and
smoking and further elucidates the lack of congruency among the prevailing literature.
One drawback of this review is that it does not explicitly report on the associations
between perceived stress and smoking behaviors. However, cigarette smoking is a coping
strategy in response to the perception of stress; subsequent text will focus specifically on
perceived stress.
Decades of literature exist examining the prospective associations between
perceived stressors and subsequent smoking behaviors; however, conclusions similar to
the Kassel and colleagues (2003) articles have been found. The next section will detail a
few of the prospective studies examining these associations among various populations,
providing evidence to support causal links between stress and smoking.
Perceptions of stress and the subsequent effects on smoking outcomes were
assessed by Cohen and colleagues (1990) among 260 Americans who expressed a desire
to quit smoking within the next month. Mean scores from the Perceived Stress Scale
(PSS) was administered at baseline and self-reported cessation status was verified by
carbon monoxide and saliva cotinine, at three follow-up points over six months. This
study found that, over time, the mean perceived stress score (as measured by the
perceived stress scale) remained unchanged from baseline to follow-up assessments for
those who did not stop smoking, whereas perceived stress scores decreased for those who
quit successfully. Further, those who relapsed reported higher stress scores than those
who remained abstinent and those who quit during the study. These findings suggest that
perceived stress may be causally linked to smoking cessation and relapse.
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Another prospective analysis of 4,938 randomly selected 25-74-year-old US
adults assessed the effects of various daily stressors (including relationship, work,
financial and neighborhood stress) on smoking habits at baseline and subsequent time
points (Slopen et al., 2013). Authors compared stressors among nonsmokers, smokers,
quitters, and relapsed smokers. Participants reporting higher relationship stress (OR =
1.34, 95% CI 1.02 -1.77, financial stress (OR = 1.64, 95% CI 1.19 - 2.25), work stress
(OR = 1.36, 95% CI 1.00 - 1.84, and cumulative stress (OR = 1.40, 95% CI 1.08 - 1.82)
were more likely to report smoking at baseline. Further, those reporting higher stress at
baseline and follow-up compared to those reporting lower stress were more likely to
relapse at 9- or 10-year follow-up. Specifically, relative to those who had successfully
quit, those reporting a quit attempt between baseline and follow-up reported twice as
much relationship stress at baseline and follow-up (OR = 2.02, 95% 1.22 - 3.35). This
suggests that there may be specific stressors that are relevant to smoking and continued
smoking long-term. However, this study examined smoking statuses among a wide agegroup and other factors not accounted for in the analyses (e.g., sickness or comorbidities) that may have impacted smoking cessation behaviors long term. Among the
general population, perceived stress is significantly associated with smoking behaviors
such that increased perceived stress is causally associated with cigarette smoking,
continued smoking, and smoking relapse.
Perceived Stress among Women and Smoking Status
Conflicting evidence exists regarding the associations between perceived stress
and smoking among women in cross-sectional studies. Women who continue to smoke
during pregnancy, when controlling for important confounders, report higher perceived
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stress than those who are able to successfully quit (Bullock, Mears, Woodcock, &
Record, 2001; Coleman-Cowger et al., 2016; Silveira et al., 2013). However, other crosssectional studies found contradicting results (i.e., Ludman et al., 2000). For example, in
an examination of perceived stress on the impact of smoking cessation among 819
pregnant women, Ludman and colleagues (2000) found that even when controlling for
important confounders, perceived stress did not have a significant impact on the smoking
cessation behaviors during pregnancy. In fact, baseline stress between smokers and nonsmokers in this study were virtually the same (mean = 2.09, 2.09, respectively, p = 0.99)
(Ludman et al., 2000). Nonetheless, the association between perceived stress and
smoking behaviors has been established in pregnant women.
An important question that cannot be resolved by cross-sectional studies is how
smoking and stress are causally linked. Using the transactional model of stress and
coping, smoking may be a strategy to cope with stress (Kassel et al., 2003). Several
prospective studies shed light on this issue by examining temporal relationships between
stress and smoking among pregnant women.
In a prospective examination of 1,518 non-Hispanic African American and White
pregnant women, Maxson (2012) and colleagues found that prenatal smokers were more
likely than non-smokers to report increased perceived stress throughout pregnancy (OR =
1.76, 95% CI 1.37 – 2.26). Further, women who quit smoking during pregnancy reported
higher perceived stress at baseline than non-smokers (OR = 1.49, 95% CI 1.15 – 1.93). A
similar trend occurred in comparisons among women who smoked throughout pregnancy
and those who quit, with women who reported smoking during pregnancy also reporting
statistically significant higher perceived stress than their non-smoking counterparts (OR =
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1.18, 95% CI 0.86 – 1.62). These findings suggest that women who smoke during
pregnancy report more stress than those who do not smoke. One limitation of this study is
that smoking status was self-reported and not confirmed with other biological or clinical
assessments of smoking status, and retrieved from physician notes, indicating that
smoking may be under-reported in this study.
A large population-based cohort study (n = 71,757) found that pregnant women
who reported high levels of stress were less likely to quit smoking during pregnancy
compared to women reporting low levels of maternal stress (OR = 0.93, 95% CI 0.90 0.96) (Hauge et al., 2012). Although conducted in a Norwegian population, the
associations reported in this study are similar to those found in the Maxson et al. (2012)
study, which was conducted in the US. There are also other longitudinal studies
suggesting that women reporting high levels of perceived stress are significantly more
likely to continue smoking compared to women reporting lower levels of perceived stress
(Crittenden, Manfredi, Cho, Dolecek, 2007; Eiden et al., 2011; Goedhart et al., 2009;
McCowan, Dekker, Chan, Stewart, Chappell, & Hunter, 2009).
In sum, there is consistent evidence across both general and pregnant populations,
and using both cross sectional and prospective study designs, that high level of perceived
stress increases the difficulty of quitting smoking and maintaining abstinence. However,
higher perceived stress is often reported in the presence of other negative factors, thus
alone may not adequately reflect the most important determinant of smoking behaviors
among women who smoke, the bulk of whom are heavily represented in lower-income
populations. Thus, contextual or neighborhood stress, conceptualized as a stressor
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brought on by the neighborhood or overall social environment, may also impact the
smoking behaviors of pregnant women, especially those of lower-income.
Neighborhood Stress
Stress or stressors can also refer to contextual factors, including neighborhood or
living conditions (Kassel et al., 2003) as living in a lower socioeconomic environment
exposes individuals to several situations that may be perceived as stressful (Boardman,
Finch, Ellison, Williams, & Jackson, 2001; Latkins & Curry, 2003; McLoyd, 1990,
McLoyd, 1998; Santiago, Wadsworth, & Stump, 2011; Stockdale et al., 2007). Thus,
individuals living in lower socioeconomic environments have poorer physical and mental
health (Baum, Garofalo, & Yali, 1999; Latkins & Curry, 2003; Ritter, Hobfoll, Lavin,
Cameron, & Hulsizer, 2000) and are at increased risk for multiple stress-related comorbidities compared to residents of higher-income communities (Belle, 1990; Kim,
2008; Mair, Roux, & Galea, 2008). In fact, Baum and colleagues (1999) suggest that
stress encompasses much of the variance in health outcomes affected by being of low
socioeconomic status.
Neighborhood Characteristics and Cigarette Smoking. Mounting evidence
points to a significant association between neighborhood economics (Chuang, Cubbin,
Ahn, & Winkleby, 2005; Datta et al., 2006; Diez Roux, Merkin, Hannan, Jacobs & Kiefe,
2003) or neighborhood environment (Henriksen, Feighery, Schleicher, Cowling, Kline, &
Fortmann, 2008; Kandula, Wen, Jacobs, & Lauderdale, 2009; Miles, 2006; Reitzel et al.,
2012; Shareck & Ellaway, 2011) and smoking behaviors. Further, several studies
explicitly state that neighborhood characteristics influence smoking cessation (Kendzor et
al., 2012; Ma, Businelle, Balis, & Kendzor, 2015; Turrell, Hewitt, & Millier, 2012). For
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example, a multi-level analysis of 6,915 participants by Turrell and colleagues found that
residents living in disadvantaged neighborhoods were significantly less likely to quit
smoking (Turrell et al., 2012). After adjusting for individual-level characteristics,
including demographics, residents of the most disadvantaged neighborhoods were almost
twice as likely to smoke over time compared to residents in the most affluent
neighborhoods (OR = 1.88, 95% CI 1.41 – 2.49).
Another prospective study examined the influence of perceived neighborhood
disorder on smoking cessation among 139 participants enrolled in a smoking cessation
program (Ma et al., 2015). Greater neighborhood perceived physical (OR = 0.65, 95% CI
0.44 – 0.97) and social disorder (OR = 0.66 95% CI 0.44 – 0.98) were associated with
reduced likelihood of smoking abstinence at four-week post quit.
While most of the empirical literature on determinants of stress has focused on
intra- and interpersonal factors, there is emerging evidence that social environmental
factors are important determinants of stress in pregnant women. For example, NkansahAmankra and colleagues (2010) posit that residing in a highly-impoverished area is
associated with elevated stress in pregnant women, and regular exposure to social
disorganization and poor neighborhood conditions contribute to elevated stress and
depression (Giurgescu et al., 2012). Thus, stress experienced by low-income pregnant
women may be partly a function of the challenges of living in impoverished
neighborhoods (Datta et al., 2006). These findings illustrate the utility of taking a closer
look at stress brought on by the social environment in relation to maternal health
behaviors.
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Neighborhood stressors and birth outcomes. Another relevant line of research
has examined how neighborhood-level disadvantage and violent crime rate affect birth
outcomes. One cross-sectional study examined the extent to which economic
disadvantage and violent crime rate (measured at the census track level) were associated
with birth weight, gestational age, and preterm delivery in a sample of 55,130 births
(Masi, Hawkley, Piotrowski, & Pickett, 2007). The authors conducted multilevel analyses
to model birth outcomes as a function of maternal demographic, prenatal care and
smoking behaviors (retrieved from birth certificates) and census tract characteristics.
Census tract disadvantage was associated with 1.04 (p-value <.05) times greater odds of
preterm birth among African American births and violent crime was associated with 1.10
(p-value <.05) times greater odds of preterm birth among Hispanics. These results
indicate that, although living in a low-income neighborhood is an important predictor of
adverse birth outcomes, violent crime is an independent predictor of poor health (Masi et
al., 2007).
Messer and colleagues (2006) geospatially linked crime and census data in multilevel modeling to explore the relevance of proximity to crime and violent crime counts
with block groups to birth outcomes among a large sample of women (n = 11,256). This
cross-sectional study found that more than 52% of African Americans lived in areas with
high deprivation and were exposed on average to four times as many violent crimes
within a half-mile radius of their home (mean = 106.9, SD = 139.1) compared to
Caucasian women, who were exposed on average to 24.7 (43.2) crimes. The proximal
exposure to violent crime, however, did not have a significant impact on the odds of
delivering preterm. However, living in a block group with high violent crime rates
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(between 17 – 205 crimes per 1,000) was marginally associated with increased odds of
low birth weight (OR = 1.5, 95% CI 1.0 – 2.3) and preterm birth (OR = 1.3, 95% CI 0.9 –
1.9).
In another cross-sectional study, Giurgescu and colleagues (2012) explored the
relationships among objective and perceived indicators of neighborhood stress, distress,
and preterm birth among 72 African American women. Their findings indicate that
women who reported higher levels of perceived social and physical disorder and
perceived crime also reported higher levels of perceived distress. Further, the authors
found that objective physical disorder (measured by such indicators as the proportion of
vacant housing and proportion of vacant land) were both significantly associated with the
likelihood of preterm birth. For example, for each point increase in objective physical
disorder (on a 5-point scale) and distress, there were 2.64 (95% CI 1.07 – 6.53) and 1.06
(95% CI 1.01 – 1.11) increases in the odds of preterm birth, respectively.
In a more recent cross-sectional study, Andrews and colleagues (2014) examined
the association between individual and neighborhood stress and crime factors and
smoking prevalence among African American women living in subsidized
neighborhoods. Data from 20% of randomly selected housing units in Augusta, Georgia,
and Charleston, South Carolina resulted in 663 women participating in the survey from
17 neighborhoods. Using the City Stress Index (CSI), the authors gathered individual
self-report data on neighborhood characteristics, including exposure to violence. Further,
crime data were collected from local police departments for a one-year period prior to
survey data collection in each neighborhood. The authors found that neighborhood stress
(total score) and disorder and violent crime subscales, as measured by the CSI, were
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significantly associated with smoking (p-values <.003). Women who reported living in
high-stress neighborhoods compared to low and moderately stressful neighborhoods were
significantly more likely to smoke (48.6% vs. 28.8% and 40.3%, respectively; p<0.0001).
However, there were no statistically significant associations found between crime rates
and smoking among these women. Although neighborhood crime rates were not
significantly associated with smoking prevalence in this study, findings suggest that the
perception of the social environment plays a major role in the smoking behaviors of
African American women (Andrews et al., 2014).
Neighborhood Stressors and Maternal Cigarette Smoking
The associations between perceived stress, neighborhood-level stressors, and
smoking among pregnant women have received little attention. However, there is some
cross-sectional evidence that supports a link between neighborhood-level deprivation and
smoking cessation in pregnant women.
A large cross-sectional study of 13,280 non-Hispanic African American and
White women across California found that rates of smoking during pregnancy were
higher in more deprived neighborhoods (defined by zip codes), indicated by the percent
of residents who qualified for public assistance (Finch, Vega, & Kolody, 2001).
Specifically, for each 1% increase in the percentage of residents qualifying for public
assistance there was a 2.8% increase in the odds of self-reported smoking during
pregnancy (Finch et al., 2001).
Another cross-sectional study used a nationally representative population-based
sample of 3,557,625 pregnant women in 2007 to examine the effect of county-level
socioeconomic factors on the maternal smoking patterns. County-level SES scores were
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based on a variable composed of seven social measures, including percentage of
population with bachelor’s degree and poverty rate (Shoff & Yang, 2013). The authors
found a 21% (OR = 0.79, p-value <0.001) decrease in the likelihood of maternal smoking
for every unit increase in county-level SES score (Shoff et al., 2013).
Similarly, Sellstrom and colleagues (2008) crossectionally examined the effect of
neighborhood socioeconomic status on smoking behaviors of 127,074 Swedish women
during pregnancy over a 10-year period. The purpose was to determine whether there was
an association beyond individual-level socioeconomic status regarding smoking
behaviors. The authors used multi-level logistic analysis by nesting individuals within
urban areas. When controlling for individual-level factors (i.e., maternal age, maternal
education, single marital status, household income), pregnant women in the lowest
quintile of income earners had more than three-fold greater odds of being a smoker
compared to women in highest quintile of income earners (OR = 3.68; 95% CI 2.67 5.07; Sellstrom, Arnoldsson, Bremberg, & Hjern, 2008). This study suggests that being
exposed to neighborhood-level socioeconomic disadvantage influences smoking above
and beyond one’s own SES.
To date, only one study has examined the associations of stress, depression, and
perceived neighborhood stress on smoking outcomes in pregnant women. In a crosssectional examination of depression symptoms, stress, self-reported neighborhood
violence, perceived neighborhood safety, and tobacco use among a sample of 1,521 lowincome pregnant women, Patterson et al. (2012) found that smokers perceived greater
levels of neighborhood violence than non-smokers (OR= 1.38, 95% CI 1.07 – 1.60).
Further, depressive symptomology and perceived stress were significantly associated
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with perceived neighborhood violence (all p-values < 0.01; Patterson et al., 2012). When
controlling for significant variables, including demographic, depression and stress,
substance abuse and perceived neighborhood safety, perceived neighborhood violence
remained significantly correlated with prenatal smoking (OR = 1.4, 95% CI 1.13 – 1.68).
Findings from this study suggest that the association between stress, depression, and
cigarette smoking among pregnant women may be modified by the perception of
neighborhood violence. However, future studies are warranted to examine these effects
prospectively and to further explore the associations between absolute neighborhood
crime and perceived neighborhood stress on smoking behaviors among this population.
Neighborhood characteristics have long been explored in the context of tobacco
use. Evidence suggests that poor neighborhood characteristics may exert their greatest
influence through various stress-inducing situations, including dilapidated housing,
pollution, and high crime rates. Most available evidence points to neighborhood-level
socioeconomic status and the perception of crime and/or the safety of the neighborhood
as predictors of smoking status among smokers. However, most of the evidence is crosssectional and, therefore, cannot determine causality. Prospective examinations are needed
to more rigorously evaluate causal mechanisms. Further, other psychosocial factors, such
as depression and social support, may help explain the variance in smoking cessation
patterns among low-income populations.
Depression
Depression is defined as a disorder with characteristic clusters and complex signs
and symptoms signifying the presence of pathological disturbances in three areas:
cognition, mood, and physical symptomology (Ainsworth, 2000; Zung, 1965, 1972,
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1973). Depressive disorders include minor depression, Major Depressive Disorder, and
dysthymia. Minor depression is identified among those reporting fewer symptoms of
depression that are needed for a clinical diagnosis (APA, 2000). Major Depressive
Disorder is characterized as having several symptoms of depression indicative of a
clinical diagnosis and is one of the most common mental ailments in the US (Kessler,
2003; Pratt & Brody, 2008; Ziedonis et al., 2008). Dysthymia refers to severe depression
over a prolonged period (i.e., two years or more) (Keller, 1994; Klein & Santiago, 2003).
These chronic psychological disorders affect a substantial number of adults.
Depression affects more than 20% of the U.S. population and is twice as common in
women as in men (Kessler, 2003). The lifetime prevalence of minor depression ranges
from 10% - 24% (Judd, Rappaport, Paulus, & Brown, 1994; Kessler, Zhao, Blazer &
Swartz, 1997; Rowe & Rappaport, 2006), while major depression is estimated at 16.2%,
and dysthymia at roughly 6.8% (Ziedonis et al., 2008). Depression has significant
implications for health and may cause severe impairment and distress, and increase the
risk for other negative affect, including stress and anxiety (Gorman 1996; Hirschfeld,
2001; Kendler, Neale, Kessler, Heath, & Eaves, 1992; Tiller, 2013).
Further, depression increases the risk of several diseases, including coronary
heart disease (Barth, Schumacher, & Hermann-Lingen, 2004), sexually transmitted
diseases (Jackson, Seth, DiClemente, & Lin, 2015), cancer (Gross, Gallo, & Eaton, 2010)
and mortality (Saint Onge, Krueger, & Rogers, 2014). The Global Burden of Disease
report (Mathers, Fat, & Boerma, 2008) indicates that depression has a huge impact on the
burden of disease, ranking third worldwide and number one in middle and high-income
countries. This report indicates that for women aged 15-44 years worldwide, depressive
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disorders were the leading cause of nonfatal disease burden; low-income individuals also
are disproportionately affected by depression (Araya, Rojas, Fritsch, Acuna, & Lewis,
2001; Murray & Lopez, 1997; Patel et al., 1999).
It is speculated that the high depressive state among low-income individuals is a
result of being exposed to multiple stressors due to their environment (Siefert, Bowman,
Heflin, Danziger, & Williams, 2000); this association has also been established
longitudinally (e.g., Santiago et al., 2011). Among low-income individuals, povertyrelated stress directly predicted depression and anxiety (Santiago et al., 2011). It is widely
known and has been repeatedly confirmed that women are disproportionately affected by
poverty and depression.
Among U.S. women, depression is most prevalent during childbearing years
(Blehar & Keita, 2003; Hasin, Goodwin, Stinson, & Grant, 2005). The prevalence of
depression during pregnancy, regardless of smoking status, ranges from 6.5% to 12.9%
(Bennett, Einarson, Taddio, Koren, & Einarson, 2004; Gavin et al., 2005) and 13.0 –
19.0% experience depression postpartum (O’Hara & McCabe, 2013). Further,
community samples report levels of mild to moderate depressive symptomology in up to
20% of pregnant women (e.g., Marcus, Flynn, Blow, & Barry, 2003).
Depression and Cigarette Smoking. Depression and cigarette smoking are
closely linked (Ziedonis et al., 2008). Specifically, Major Depressive Disorder and
dysthymia are associated with increased smoking and nicotine dependence (AjdacicGross et al., 2009; Dierker & Donny, 2008; Lasser et al., 2000; Morris, Giese, Turnbull,
Dickinson, & Johnson-Nagel, 2006). The 2008 review of tobacco use and cessation in
psychiatric disorders published in Nicotine and Tobacco Research reports that 59% of
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depressed individuals report smoking daily for at least one month (Ziedonis et al., 2008).
Nearly 60% of people with a current or lifetime history of depression are past smokers
(Lasser et al., 2000), and when comparing smokers to non-smokers, smokers report
significantly higher rates of lifetime depression (Breslau, Kilbey, & Andreski, 1991).
Luger and colleagues (2014) conducted a meta-analysis of 85 cross-sectional
studies to determine the strength of the association between smoking and depression
among the adult population. Current smokers were more likely to be depressed than nonsmokers (OR= 1.50, 95% CI 1.39 – 1.60), and current smokers were also more likely to
be depressed than former smokers (OR = 1.76, 95% CI 1.48 – 2.09). These findings are
congruent with other cross-sectional studies (Coleman-Cowger et al., 2015; Patterson et
al., 2012; Prusakowski, Shofer, Rhodes, & Mills, 2011; Zhu, Ahu & Valbo, 2002).
National representative data of U.S. adults (e.g., Grant, Hasin, Chou, Stinson, & Dawson,
2004) indicate that smokers are at substantially higher risk of depression than nonsmokers. This 2001-2002 National Epidemiologic Survey, which sampled 43,093 adults
via face to face interviews, revealed that depressed smokers were 3.3 (95% CI 3.0 – 3.7)
times more likely to report symptoms of nicotine dependence than those who were not
depressed (Grant et al., 2004).
Although cross-sectional studies are informative, prospective studies offer a
unique insight into the nature of the association over time and are able to determine
causality. In a recent systematic review of longitudinal studies examining the associations
between baseline depression and subsequent cigarette smoking, Fluharty and colleagues
(2016) found that among the 37 assessing this association, 33 (89%) studies found
evidence indicating a positive association, while the other four did not report evidence of
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an association. Among the 51 studies assessing the association between smoking status
and subsequent depression, 37 (73%) found evidence supporting a positive association,
and the remaining 14 (27%) did not find a significant association.
A large prospective study (n = 11,973) compared changes in smoking status for
current and former adult smokers reporting symptoms of depression at time of interview
and any time in their life (excluding the past 12-months) over a three-year period
(Weinberger, Pilver, Desai, Mazure, & McKee, 2012). Baseline smokers were more
likely to report depression at baseline (OR =1.38, 95% CI 1.03 – 1.85) and those
reporting depression at any point in their lifetime were more likely than those who did
not report depression at any point in their life to report continued smoking at three-year
follow-up (OR = 1.48, 95% CI 1.18 – 1.85). Also, those who had quit smoking at
baseline, but reported depression were less likely to report smoking abstinence at threeyear follow-up (OR = 0.44, 95% CI 0.26 – 0.76).
Similarly, in a 10-year prospective examination of the relationship between
cigarette smoking or smoking cessation and depression among 2,101 smokers in the US,
Bakhshaie and colleagues (2015) found evidence that supports a bi-directional causal
association. Participants who reported smoking daily at baseline in 1994 only and those
reporting smoking daily at baseline and at 10-year follow-up in 2005 had increased odds
of depression at 10-year follow-up (OR = 1.9, 95% CI 1.2 – 3.2; OR = 2.2, 95% CI 1.3 –
3.7, respectively) compared to those reporting abstinence. However, smoking abstinence
at baseline significantly reduced the risk of reporting depression at 10-year follow-up
(OR = 0.50, 95% CI 0.30 – 0.87) as well as the risk of reporting depression at both time
points (OR = 0.50, 95% CI 0.30 – 0.87) (Bakhshaie, Zvolensky, & Goodwin, 2015).
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Despite inconsistencies in the extant literature, there is sufficient evidence to, at
minimum, support a bi-directional causal association between cigarette smoking and
depression.
The role that depression plays in smoking cessation has also been extensively
studied. Reporting symptoms of depression is associated with having a harder time
quitting (e.g., McClave et al., 2009; Niaura et al., 2001). Conversely, meta-analyses have
examined the associations between depression and smoking cessation outcomes among
clinical studies finding no significant differences or intervention specific results. In a
2003 meta-analysis of 15 studies published between 1966 and 2000, Hitsman and
colleagues found no significant differences in smoking cessation rates between those
reporting a positive history of depression compared to those reporting a negative history
of depression. This finding was later replicated in a separate analysis of the same studies
reporting consistent results (Covey, Bomback, & Yan, 2006). However, Zeidonis and
colleagues (2008) provided an update to the original Hitsman (2003) meta-analysis
including studies published through April 2006, looking specifically at studies, including
a placebo comparison and were able to confirm these findings for short-term (≤3 months)
cessation only. Smokers with a history of depression had a lower odds of long term
cessation (≥6 months) (OR = 0.66, 95% CI 0.53 – 0.82) (Zeidonis et al., 2008). Another
meta-analysis examined 16 randomized control trials finding a positive effect of adding
behavioral mood management to pharmacological treatment on smoking cessation
outcomes among samples of depressed smokers (RR = 1.41, 95% CI 1.01 – 1.96)
(Gierisch, Bastian, Calhoun, McDuffie, & Williams, 2012).
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Depression and Cigarette Smoking Among Women
The relationship between depression and cigarette smoking has also been
extensively explored among women-only samples. Several cross-sectional studies have
explored the association between depression and cigarette smoking among women-only
samples (Coleman-Cowger et al., 2015; Holahan, 2011; Patterson et al., 2012;
Prusakowski et al., 2011; Zhu et al., 2002). Women reporting depressive symptomology
are at increased risk of smoking compared to non-depressed women. For example, a large
(n = 90,627) cross-sectional examination of the association between depressive
symptoms and history of depression among women found that, compared to nonsmokers, depressive symptoms were more likely to be reported by both light smokers
(less than 15 cigarettes per day) (OR = 1.19, 95% CI 1.14 – 1.23) and heavier smokers
(more than 15 cigarettes per day) (OR = 1.28, 95% CI 1.23 – 1.32) (Holahan et al., 2011).
Women reporting depressive symptomology as well as those with confirmed
diagnosis are at increased risk of smoking during pregnancy compared to pregnant
women who are not depressed. These findings have been reported in several subpopulations, including urban (e.g., Patterson et al., 2012; Tan et al., 2011); Caucasian
(e.g., Blalock, Fouladi, Wetter, & Cinciripini, 2005; Marcus, Flynn, Blow, & Barry,
2003; Scott, Heil, Higgins, Badger, & Bernstein, 2009), African American (e.g., Orr,
Newton, Tarwater, & Weismiller, 2005; Orr, Blazer, & Orr, 2012) and international
populations (e.g., Zhu et al., 2002). However, few studies report null findings (e.g.,
Goedhart et al., 2009).
A 2009 cross-sectional study published by Goedhart and colleagues found no
significant associations between depression and smoking cessation among a sample of
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1,947 pregnant women who smoked before pregnancy. Among non-quitters, there was a
significant difference in baseline depression scores (32.0% low, 41.6% moderate, 51.2%
high, p-value <0.001). However, after controlling for socio-demographic, smokingrelated factors, and desirability of pregnancy, higher depressive symptomology was not
statistically associated with continued smoking during pregnancy (OR = 1.01, 95% CI
0.99 – 1.02).
There have been few prospective examinations of the association between
depression symptoms and smoking status among pregnant women. To date, there have
been two studies that suggest a causal association between depression and smoking status
among pregnant women. In a Norwegian sample of more than 17,000 women, Hauge and
colleagues (2012) assessed anxiety and depression as a predictor of smoking cessation
among pregnant women. Women reporting high levels of anxiety and depression were
less likely to quit smoking during pregnancy compared to women reporting lower anxiety
and depression (OR = 0.80, 95% CI 0.73 – 0.88). Blalock and colleagues (2006)
conducted a study to investigate DSM-IV depressive disorder and depressive symptoms
as predictors of smoking cessation among 81 pregnant women in the US. Women
reporting any depressive disorder were more likely to continue smoking 30 days after
their set quit date (OR = 1.68, 95% CI 0.95 – 3.00); however, these findings were
statistically insignificant, which was likely due to the small sample. Others studies had
limited success in finding significance.
In a prospective study of 819 pregnant women recruited from two managed-care
health systems for participation in a randomized control smoking cessation trial, Ludman
and colleagues (2000) found no statistically significant associations with smoking
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between depression and smoking status among pregnant women. For example, in a
multivariate model controlling for baseline demographic characteristics, stress, and desire
to come pregnant, depression was not a significant predictor of smoking cessation in
early or late in pregnancy (both p-values >.47).
Another prospective study examined the change in smoking status over time
based on depression symptoms reported in 7,089 pregnant and postpartum women
(Munafo et al., 2008). Using multinomial logistic regression, a higher depressive
symptom score at baseline was associated with increased likelihood of being a persistent
smoker (OR = 1.50, 95% CI 1.40 – 1.61), relapsing early in the pregnancy (OR = 1.52,
95% CI 1.33 – 1.75), and relapsing late in pregnancy (OR = 1.41, 95% CI 1.16 – 1.73).
However, depression was also a predictor of postpartum relapse (OR = 1.21, 95% CI 1.06
– 1.39) (Munafo et al., 2008).
Park and colleagues (2009) conducted a prospective observational study of 65
women who smoked prior to pregnancy, but had not smoked during the last month of
pregnancy. Surveys were administered at four time points between two weeks and six
months postpartum. The purpose of this study was to determine if there were positive
associations between depressive symptoms and postpartum smoking relapse. At sixmonths postpartum, women reporting “ever struggling with depression” were more likely
to resume smoking compared to women who did not (39.1% vs. 7.7%, p-value = 0.01).
However, there were no significant differences found between mean depression symptom
score as measured by the Beck Depression Inventory (BDI) (5.7 vs. 5.3, p-value = 0.63).
While there is significant evidence available to support a causal association
between depression and smoking cessation among the general population and pregnant
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women, there may be other important factors that affect the direction or strength of this
association. This is particularly true for populations susceptible to depression, including
low-income populations, especially low-income pregnant women. There could be other
mechanisms that influence the effect of depression on smoking patterns among pregnant
women that has not been adequately accounted for in previous studies. Social support
may play a role in the lack of causal findings among previous studies.
Social Support
Social support is defined as “an exchange of resources between two individuals
perceived by the provider or the recipient to be intended to enhance the well-being of the
recipient” (Shumaker & Brownell, 1984, p.11). Kaplan, Cassel, Gore et al., (1977)
defined support as “the metness or gratification of a person’s basic social needs
(approval, esteem, etc.) through environmental supplies of support” (p. 50). Social
support is better conceptualized for the current research as “coping assistance, or the
active participation of significant others in an individual’s stress-management efforts”
(Thoits, 1986, p. 417). Taken together, social support refers to the exchange of social
needs between a person and their environment to enhance the well-being of the recipient.
Social support can be both tangible and intangible. Tangible dimensions of support
include quantity and type of interpersonal relationships, while intangibles include
feelings of connectedness and subjective appraisal of support networks (Cobb, 1976;
Heitzmann & Kaplan, 1988).
Roughly 78% of adults in the United States report always or usually having
sufficient social support (Strine, Chapman, Balluz, & Mokdad, 2008). Social support has
been linked to various health outcomes, including physical health outcomes (Berkman &
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Glass, 2000; Cohen, 1988; Seeman, 1996; Uchino, 2004), mortality (Brummett et al.,
2001; Frasure-Smith et al., 2000; Rutledge et al., 2004), cardiovascular disease (Petrova,
Garcia-Retamero, & Catena, 2015; Uchino, Cacioppo, & Kiecolt-Glaser, 1996),
medication adherence (DiMatteo, 2004), and infectious diseases (Lee & Rotheram-Borus,
2001). Surprisingly, interventions designed to increase social support among smokers
have limited success in increasing smoking cessation (Hogan, Linden, & Najarian, 2002;
May & West, 2000). This could be due to poor external validity of trials given the
controlled nature of intervention settings. In spite of this, there is sufficient evidence to
suggest that adequate social support improves health.
With increasing support for positive effects of social support on various health
outcomes, maternal health researchers examined the relevance of social support for
pregnancy outcomes (Elsenbruch et al., 2006; Hetherington et al., 2015). A meta-analysis
examining the association between social support and preterm birth did not find evidence
to support a direct association between social support and preterm birth, instead the
notion that social support may act as a buffer between stress and preterm births was
supported (Hetherington et al., 2015). A total of 14,630 participants from eight
longitudinal studies were included demonstrating a positive but statistically nonsignificant pooled association for preterm delivery comparing women who reported low
social support vs. those reporting high social support (pooled OR = 1.22, 95% CI 0.84 –
1.76). However, among women reporting high stress, the association between low social
support and pre-term delivery was statistically significant (OR = 1.52, 95% CI 1.18 –
1.97). This finding implies that social support is important for improving pregnancy
outcomes, but has the greatest impact when perceived stress is also high.
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Social Support and Smoking Behavior. Cigarette smokers generally report
receiving less social support than nonsmokers (Elsenbruch et al., 2006; Hanson, Isacsson,
Janzon, & Lindell, 1990; Lawhon, Humfleet, Hall, Reus, & Munoz, 2009; Strine et al.,
2008). A population-based cross-sectional study of 337,556 U.S. adults found that those
who reported “rarely” or “never” receiving support had 50% greater odds of being a
smoker than those reporting “always” or “usually” receiving support (OR = 1.5, 95% CI
1.4 – 1.6) (Strine et al., 2008). This finding is consistent with other cross-sectional studies
in the general U.S. population (e.g., Chiew, Weber, Egger, & Sitas, 2012; Holm,
LaChance, Bowler, Make, & Wamboldt, 2010; Meghea, Rus, Rus, Holtrop, & Roman,
2012; Pokhrel, Fagan, Cassel, Trinidad, Kaholokula, & Herzog, 2016; Rosenthal et al.,
2013). Only a few studies exist in which smokers report higher social support than nonsmokers and former smokers exist (e.g., Sivadon, Matthews, & David, 2014; Yun, Kang,
Lim, Oh, & Son, 2010) and these studies are limited based on the cross-sectional nature
and sample.
Several studies have assessed the role of social support in smoking cessation
efforts. In a secondary analysis of 3,923 male and female smokers enrolled in the Lung
Health Study smoking cessation trial (Murray, Johnston, Dolce, Lee, & Ohara, 1995)
receiving social support was positively associated with abstinence at 16 weeks and one
year follow-up, but only for men (β = .383, SE =.101, p<.001; β = .330, SE = .100,
p<.001, respectively). Men who were supported in their smoking cessation efforts by a
support person of their choosing were more likely to quit smoking than women after 16
weeks and one year (β = .383, SE = .101, p<.001; β = .330, SE = .100, p<.001,
respectively). Both men and women who reported receiving support from a former
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smoker also reported the highest rates of successfully quitting at 16 weeks and remaining
abstinent at one year. These results suggest that social support benefits both men and
women in cessation efforts, although there may be gender differences in the types of
social support that are most beneficial.
Women consistently report that receiving support from their social network was
the most important factor when considering or maintaining smoking cessation (Holahan
et al., 2012; Harley & Eskenazi, 2006; Lacey et al., 1993; Mitchell et al., 2015). Partner
support (Brothers & Borelli, 2011; Copetelli & Orleans, 1985; DiClemente, DolanMuller, & Windsor, 2000; Ockene et al., 2002), family support (Budescu, Taylor, &
McGill, 2011) and friend support (Murray et al., 1995; Sorensen & Pechacek, 1987)
appear to have the greatest effect on smoking cessation among women. Cross-sectional
evidence from large community samples documents an inverse association between
social support and smoking status in women. For example, in a sample of more than
20,000 females, reporting low social support from partner and family were positively
associated with being a smoker (OR = 1.18, 95% CI 1.06 – 1.31; OR = 1.18, 95% CI 1.09
– 1.28, respectively) (Väänänen, Kouvonen, Kivimäki, Pentti, & Vahtera, 2008).
Similarly, Holahan and colleagues (2012) in a study of more than 37,000 women
found that more social support was associated with a decrease in the odds of being a
smoker (OR = 0.80, 95% CI 0.77 - 0.83). These large studies suggest that the availability
of social support may impact social support among women. However, the first study was
conducted in Finland so cultural factors may impact their findings and the second study,
was conducted among middle-aged and older women (sample average age of 63 years)
and, therefore, may not translate across age groups. An important caveat to this literature
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is that social support is not always positive and can, therefore, negatively impact smoking
behaviors as well.
Masho and colleagues (2014) found contradicting results in a sample of 227
inner-city pregnant women surveyed during their first trimester. This cross-sectional
study found that more social support was associated with greater odds of smoking during
pregnancy. For example, for every unit increase in total social support scale score, there
was a 6% increase in odds of smoking during the first trimester of pregnancy. These
findings may be inconsistent with prior studies for several reasons. For example, the
authors did not report on the smoking behaviors of the support network, thus the
available network of support may include smokers, which might make it more difficult to
quit smoking. Also, this study did not assess whether there was a smoker in the home, as
this has also been shown to increase the odds of smoking during pregnancy (e.g.,
McBride et al., 1998). Nonetheless, this implies that the perceived availability of social
support may not be enough to influence smoking behavior among pregnant women.
Prospective studies have documented that social support predicts several
important smoking outcomes, including cessation (Cohen & Lichentenstein, 1990;
Holahan et al., 2012; Lawhon et al., 2009), and both short- and long-term maintenance of
cessation in the general population (Coppotelli & Orleans, 1985; Gulliver, Hughes,
Solomon, & Dey, 1995; Mermelstein, Cohen, Lichtenstein, Baer, & Kamarck, 1986;
Nides et al., 1995).
A large prospective study of 37,027 women examining social support as a
predictor of smoking behavior found that among baseline smokers, more social support at
baseline predicted a higher likelihood of smoking cessation at one-year follow-up (OR =
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1.20, 95% CI 1.10 – 1.31) (Holahan et al., 2012). Further, among non-smokers at
baseline, those reporting more social support at baseline were less likely to relapse at one
year follow-up compared to women reporting low support (OR = 0.80, 95% CI 0.72 0.88). Specifically, each standard deviation increase in perceived social support resulted
in a 20% decrease in the likelihood of smoking relapse (Holahan et al., 2012).
Elsenbruch and colleagues (2007) prospectively tracked 896 pregnant women
beginning in their first trimester through their entire pregnancy to understand the role of
social support in maternal smoking behaviors and pregnancy outcomes. Women were
categorized into low, medium, or high support at baseline based on self-report responses
to a social support questionnaire. Women who smoked and reported low support also had
more pregnancy complications compared to women who smoked and reported high
support (33.4% vs. 10.3%, respectively, RR = 3.3, 95% CI 1.1 – 10.2). Prospective
evidence indicates that women who smoke during pregnancy report less social support
compared to women with higher support. These findings have been reinforced by
randomized clinical trials and interventions.
Park and colleagues published a systematic review of interventions examining the
effects of enhancing partner support on smoking cessation outcomes. The goal was to
determine if increasing partner support aids in smoking cessation as a supplement to
randomized control trials and smoking cessation intervention programs. The authors did
not find a significant increase in quit rates at six to nine months follow-up (pooled risk
ratio .99, 95% CI 0.84 – 1.15) or (pooled risk ratio 1.04, 95% CI 0.87 – 1.24) at 12months follow-up (Park, Tudiver, & Campbell, 2012).
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Two randomized controlled trials tested the effect of social support, coupled with
information, compared to information only in pregnant women in the US. Virtually no
differences in quit rates were found between the two groups. In a 2009 randomized
controlled trial of 695 pregnant women, testing the effect of a nurse-delivered telephonebased social support program and mailed smoking cessation information, compared to an
information-only control group, found no significant difference between women
receiving the social support intervention compared to women in the control group
(Bullock et al., 2009). Twenty-one percent of the women in the social support group,
compared to 15.7% of women in the control group quit smoking prior to their third
trimester (Bullock et al., 2009). Windsor and colleagues (2011) found similar results
from their intervention among a sample of 1,093 pregnant women. The intervention
group was given brief advice on quitting smoking, a video, a Pregnant Woman’s Guide to
Quitting Smoking and counseling while the control group received brief advice on
quitting smoking. Cessation rate of the intervention group was 12% compared to 10%
for the control group.
Eades and colleagues (2011) conducted a randomized clinical trial among 263
pregnant women in Australia. Women in the intervention group received tailored
cessation advice and support from partners and significant others while those in the
control group received general cessation advice from practitioners at routine prenatal
visits. At 36 weeks’ pre-partum, 89% of women in the intervention group were current
smokers compared to 95% of women in the control group (RR = 0.93, 95% CI 0.86 –
1.08). There was no significant intervention effect found for cessation behaviors in this
population. This finding is consistent with other randomized controlled trials seeking to
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enhance partner support to improve smoking cessation in the general population (Park et
al., 2012; Hemsing et al., 2012)
Finally, a randomized controlled intervention was designed to test the effect of a
tailored educational pamphlet and subsequently tailored text messages compared to a
control group receiving a non-tailored education pamphlet among 207 pregnant women
who smoke in the United Kingdom (Naughton, Prevost, Gilbert, & Sutton, 2012). At
three-months follow-up, there were no significant self-reported differences in smoking
cessation rates between the two groups (22% vs. 19.6%, respectively, OR = 1.22, 95% CI
0.62 – 2.41) (Naughton et al., 2012).
Different methods for increasing social support demonstrated similar results from
clinical trials and intervention studies; there are no statistically significant differences in
smoking cessation behaviors among those who participate in interventions compared to
control groups (Bullock et al., 2009; Eades et al., 2012; Naughton et al., 2012; Windsor,
Woodby, Miller, & Hardin, 2011).
While the studies reviewed above reveal, albeit not entirely consistent, that social
support directly affects smoking cessation outcomes, it has been suggested that social
support may exert its greatest influence on cessation outcomes indirectly via mediation or
moderation of the influence of stress or depression (Turner, Mermelstein, Hitsman, &
Warnecke, 2008). Kassel and colleagues suggest that “contextual mediator-moderator”
relationships would aid in explaining the observed associations between stress and
smoking outcomes (Kassel et al., 2003, p.1). Substantial consideration has been given to
the true nature of this association and will be explored in the subsequent section.
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In the social support buffering hypothesis, social support is believed to moderate
the association between stress and an outcome in two ways (Cohen & Wills, 1985). First,
social support is thought to impact the relationship between stress and the outcome by
reducing the impact of and altering one’s perception of the stressor. This may occur
through moderating influences. For example, social support acts as a buffer on the stress
and a coping behavior, such as smoking cessation, alleviate the effect of the stressor and
decrease ones need to smoke to cope. An alternative buffering hypothesis is that adequate
social support may alleviate the impact of the stressor by acting as a solution to the
problem (Cohen & Wills, 1985; Kaplan et al., 1977; Uchino, Bowen, Carlisle, &
Birmingham, 2012). The basis of this effect is that assistance and support from
significant others, including family and friends, encourages optimism and self-esteem
(Shumaker & Hill 1991), also increasing essential intrapersonal skills for positive coping.
To date, two studies have examined social support as an effect modifier between stress or
depression and smoking cessation among low-income women, one cross-sectional
(Budescu et al., 2011) and one prospective (Turner et al., 2008).
Budescu and colleagues (2011) crossectionally examined the associations of
poverty-related stress and depression with smoking to cope and the moderating role of
family support among a sample of 101 low-income African American women residing in
disadvantaged neighborhoods. Surveys measuring relationship stress, perceived
neighborhood crime, depression (CES-D), family support, and “smoking to cope” were
completed by each participant. After controlling for age, income, marital status, and
education, depressive symptoms (β = 0.29, p-value < 0.05) and relationship stress (β=
0.46, p-value < 0.01) were positively correlated with smoking to cope. Additionally,
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neighborhood crime was marginally associated with smoking to cope (β = 1.17, p-value
0.06). Family support, however, was not significantly related to smoking to cope (β =
0.17, p-value > 0.05). To assess the potential moderating effects of family support on the
associations between relationship stress and neighborhood crime and smoking to cope,
interactions between the stress or depression variables and family support were entered in
regression equations with smoking to cope as the outcome variable. Findings from the
moderation analyses indicate that family support moderates the effect of relationship
stress on smoking (β = -1.95, p-value < 0.05) and depressive symptoms on smoking (β= 1.32, p-value 0.05). Participants reporting more family support were less likely to report
smoking to cope, regardless of stress or depression scores.
A prospective observational study examined associations of history of depression
and social support on smoking cessation among 1,880 low-educated women (Turner et
al., 2008). Moderation was examined through establishing associations among
depression, social support and smoking cessation, and testing for a significant interaction
between depression and social support. The association between history of depression
and smoking cessation was moderated by social support (OR = 2.09, 95% CI 1.08 –
4.07). Among women with a history of depression, every one-unit increase in social
support led to an 86% increase in the odds of quitting. However, this moderation effect
was only found among women who were enrolled in a smoking cessation intervention,
indicating that the effect of social support on cessation behaviors of women who are
depressed may only be evident when women have made the choice to quit smoking
(Turner et al., 2008).
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However, some studies suggest that stress is the moderator between social support
and smoking cessation. For example, a study among a sample of 139 low-income men
and women tested the stress-buffering hypothesis as a mechanism for understanding the
association between social support and smoking cessation behaviors and found
significant results (Bandiera et al., 2016). Lower social support was associated with a
reduced likelihood of smoking cessation four weeks after a quit attempt as a result of
participants reporting higher perceived stress within one week after quitting.
In Creswell and colleagues’ (2015) examination of the stress-buffering effect of
social support on the association between negative affect and withdrawal symptoms
among 349 women enrolled in a smoking cessation trial. Social support, negative affect,
and withdrawal symptoms were assessed at baseline and subsequent cessation outcomes
were measured at four time points during follow-up. After controlling for treatment
condition and relevant confounders, social support reduced the severity of withdrawal
symptoms over time, F (1, 94) = 5.08, p-value 0.03, and was negatively related to the risk
of relapse, chi square = 6.63, p-value 0.01.
The clearest mechanism by which social support affects smoking is by acting as a
buffer to alleviate stress and increase essential intrapersonal skills needed for coping in
the presence of a stressor (Cohen & Willis, 1985; Shumaker & Hill, 1991; Turner et al.,
2008). Adequate social support provides one with the tangible and intangible resources
needed for adapting to a stressful situation, which eliminates the need for maladaptive
coping behaviors such as smoking, thereby facilitating cessation (Cohen, 1986; Cohen et
al., 1988; Cohen et al., 1985).
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Taken together, the evidence suggests that social support is essential for health
and adequate support has a positive influence on health outcomes and behaviors,
including cigarette smoking. Among women, social support, particularly family, friends,
and significant others, plays a vital role in smoking behaviors. However, interventions
designed to increase smoking cessation among pregnant women by modifying social
support demonstrate limited effectiveness. Because there is sufficient evidence to support
the association between social support and cessation, further investigation on how to best
manipulate social support in a sustainable fashion for pregnant women to impact prenatal
smoking behaviors is needed. To date, there is some evidence to suggest that social
support acts as a moderator of the effects of stress and depression on smoking outcomes;
however, this association requires further exploration, especially among populations
susceptible to the deleterious effects of stress, such as low-income pregnant women.
Summary
Although maternal smoking is one of the most avoidable causes of adverse birth
outcomes, a substantial portion of pregnant women continues to smoke. Moreover, low
income women have a higher risk for experiencing adverse birth outcomes; smoking,
especially during pregnancy, increases these risks. Several psychosocial variables have
been deemed determinants of prenatal smoking. Therefore, the resulting low smoking
cessation rate of maternal smokers could be due to the increased need to mitigate chronic
psychological stress and depression.
Women who report higher levels of stress and depression are more likely to be
smokers and continue smoking during their pregnancy. However, the effects of perceived
and neighborhood stress on the decision to continue smoking while pregnant have
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received little attention. Further, several studies suggest that social support assists in
mitigating stressors at the individual level and with smoking cessation for some
populations. However, studies have not been conducted to examine the role of social
support in minimizing the effects of more objective and perceived stress and depression
on smoking in low-income pregnant women.
Study Purpose
A gap in the literature is that little is known about how objective determinants of
stress, such as neighborhood violence, influence smoking by pregnant women.
Given the paucity of studies examining the contextual and perceived indicators of
stress and depression and how they are associated with smoking cessation in pregnant
women, we conducted a prospective study that examined the relative contribution of
individual and contextual psychosocial stress indicators using objective measures of
violent crime on smoking cessation and relapse among a sample of 255 low-income
pregnant women who had smoked within the month preceding learning that they were
pregnant and were followed until six months after they delivered their baby. This study
takes a prospective approach to exploring the effects of stress, depression, contextual
stress, and social support on pre- and post-natal smoking cessation and smoking relapse
and aims to test the following hypotheses:
1. Perceived stress and depression at baseline are associated with decreased odds
of pre- and post-partum smoking cessation and increased post-partum relapse.
1a. Social support moderates the associations between perceived stress and
depression on smoking outcomes.
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2. Neighborhood crime count is associated with decreased odds of smoking
cessation and increased odds of smoking relapse.
2a. Social support moderates the associations between neighborhood crime
exposure and smoking outcomes.
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Chapter 2
Research Methodology
This research is based on secondary analysis of two data sources. The first data
source is the Monitoring of Maternal Smoking (MOMS) study, a prospective cohort
study of low-income pregnant women tracked during pregnancy and through six months
postpartum (Vander Weg, Ward, Scarinci, Read, & Evans 2004; Ward, Vander Weg,
Sell, Scarinci, & Read, 2006). The purpose of this study was to determine individuallevel determinants of smoking cessation and relapse among low-income pregnant women
in Shelby County, Tennessee. The second data source is crime point data collected by the
Memphis Police Department and used in this dissertation as an indicator of exposure to
community-level stressors.
Materials and Procedures
The MOMS study enrolled 255 low-income pregnant women, 18 years of age and
older, who were current smokers or reported having smoked regularly (at least one
cigarette per day, based on self-report) during the month prior to finding out they were
pregnant, between the years 2000 and 2002. This study recruited women from local
health clinics or Women Infant and Children (WIC) offices. The participants were
screened by clinic staff during scheduled appointments, as well as by survey interviewers
who approached patients in the clinic waiting rooms. Participants who met the inclusion
criteria were given a description of the study. Women who agreed to participate provided
written informed consent.
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Data Collection
Questionnaires were administered in an interview format to include participants
with low literacy skills. Participants also provided a breath sample to assess expired-air
carbon monoxide (CO) level to verify their smoking status. All participants recruited for
this study agreed to participate in four interviews, two pre-partum and two postpartum.
Interviews were conducted one or two times during clinic or WIC office visits, which
occurred between the 4th and the 40th weeks of pregnancy, one to three months
postpartum, and four to six months postpartum. If a participant completed Interview 1
during week 24 of pregnancy or later, Interview 2 was conducted at least two weeks after
Interview 1. If a participant missed her scheduled clinic appointment, the interview was
conducted during a rescheduled appointment or by telephone.
The completion of these questionnaires and breath test took approximately 60
minutes. Subjects were financially compensated for their participation ($15 for interviews
1, 2 and 3; $25 for interview 4). The original research protocol for the MOMS study was
approved by the Institutional Review Boards at the University of Memphis and
University of Tennessee Health Science Center.
The Memphis Police Department collected address and street-level data for
various crimes committed in Memphis, TN in 2001. Geographical data on specific crimes
that pose a risk to the individual were extracted for this study, including aggravated
assault, burglary, forcible rape, homicide, and robbery. Permission to conduct secondary
analysis of data from the MOMS study and Memphis Police Department crime database
for this dissertation was approved by the Institutional Review Board at the University of
Memphis.
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Measures
Outcome Measures
Three smoking related variables were assessed as outcomes in this study.
Smoking status was examined at two time periods: pre-partum and postpartum.
Postpartum relapse status was determined based on smoking status at these periods.
Women who reported not smoking for at least one week and had a CO <10 ppm at either
the baseline or second (prenatal) interview were classified as pre-partum quitters. Women
who reported quitting smoking for at least one week and had a CO <10ppm at either of
the two postpartum interviews (interviews three or four) were classified as postpartum
quitters. Additionally, participants who were classified as pre-partum quitters, but postpartum smokers, were classified as relapsed.
Primary Exposure Variables: Psychosocial covariates. Several indicators of
psychosocial functioning were measured, including perceived stress, depressive
symptoms, and social support.
Perceived Stress. Participants’ perceived level of stress was measured by
responses to a 12-item stress scale developed specifically for this study using previously
identified factors from validated measures of perceived stress, including items on future
security, work, time pressures, health issues, and neighborhood environment problems
over the past month (Lazarus & Folkman’s Hassle Scale as cited in Ward et al., 2006).
Also, the question: “In general, how stressful has your life been in the past month” was
analyzed to assess general stress over the past month. Perceived neighborhood stress was
measured by responses to the question: “How stressful for you were neighborhood or
environmental problems over the past month (e.g., crime, troublesome neighbors).” All
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stress items were assessed using a 4-point Likert scale, from 1= “Not at all” to 4= “A
great deal.” The summary score of the 12-item scale was categorized into quartiles with
the lowest quartile identified as “low stress,” scores below the third quartile were
combined to indicate “moderate stress,” and scores above the third quartile indicated
“high stress.” Also, the neighborhood item was categorized to combine the two middle
scores: 1= “no neighborhood stress,” 2’s and 3’s were combined to indicate “some
neighborhood stress” and 4 indicated as “a great deal of neighborhood stress,” as
mentioned above.
Depression. Participant’s level of depression was measured using the Center for
Epidemiologic Studies-Depressed Mood Scale (CES-D scale). The CES-D is a 20-item
questionnaire developed by the National Institute of Mental Health to be used as a
screening instrument to assess the severity of depressive symptoms. Participants were
asked to indicate the occurrence and frequency of depressive symptoms during the past
week using a 4-point Likert scale, from 1= “rarely or none (less than 1 day)” to 4= “most
or all of the time (5 - 7 days).” The CES-D has good internal consistency for women
(Cronbach’s alpha range =.84 - .86) (Gazmararian, James, & Lepkowski, 1995) and testretest reliability (r range =.45 - .70). The CES-D scale also has adequate construct and
predictive validity (Radloff, 1977; Thomas, Scarcini, Jones, Mehan, & Brantley, 1999)
and yields high sensitivity and specificity in low-income women (Thomas, Jones,
Scarinci, Mehan, & Brantley, 2001). The mean scale score was used for categorical
comparison. Responses were also dichotomized, using the standard cut-off of 16 or
greater (Radloff, 1977) to indicate a clinically significant level of depression. Analyses
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were also performed using the continuous scores however, findings were similar so only
those comparing clinical and non-clinical indicators of depression were reported.
Social Support. Perceived social support was measured using an adapted version
of the 12-item Perceived Social Support Scale (Blumenthal et al., 1987). This scale
assesses the degree of perceived support received from three domains: family, friends and
significant others. Participants rated their level of agreement with each statement
reflecting the level of support they received from others on a 6-point Likert scale with
responses ranging from 1= “strongly disagree” to 6= “strongly agree.” Scores were
summed for each domain. Two additional items were analyzed separately to assess
perceived level of support for trying to quit smoking using the same response choices. All
social support items were also summed to create a total social support scale score.
Cronbach’s alpha was obtained from the present sample for the total scale score (alpha =
0.91) and each of the individual subscales (alpha range = 0.88 - 0.93) indicated that the
scale possesses good internal consistency. The summary score of the 12-item scale and
the three domains were categorized into quartiles with the lowest quartile identified as
“low support,” scores below the third quartile were combined to indicate “moderate
support,” and scores above the third quartile indicated “high support.”
Secondary Exposure. Crime count variables Spatial crime data were collected
by the Memphis Police Department in 2001 in Shelby County, TN. Two crime count
variables were created, corresponding to one and two-mile buffers around each
participant’s home address. Each crime count variable was created by summarizing the
number of crimes within the specified buffer, including violent crimes (rape, homicide,
robbery, and aggravated assault) and home burglary. In addition, separate count variables
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were created for each of the four types of crime (rape, homicide, robbery, and aggravated
assault) within one- and two-mile buffers around the participant’s home address. The
sum of the total crime and each crime committed for the entire year was categorized into
quartiles with the lowest quartile identified as “low crime,” scores below the third
quartile were combined to indicate “moderate crime,” and scores above the third quartile
indicated “high crime.”
Residential addresses corresponding to each participant were geospatially mapped
onto a Shelby County Shapefile to create a GIS layer in ArcGIS 10.2.1 (Esri, Redlands,
CA). There was a total of 239 women with addresses reported (94% of the total sample).
Of those, 29 women were excluded from this analysis because their addresses could not
be geocoded as they were either incomplete (22) or reported as a P.O. Box (7). The
distribution of the participants’ addresses did not warrant multi-level analysis because
there was not enough variation in the zip codes represented. Geographical points of
violent offenses (aggravated assault, burglary, homicide, forcible rape, robbery) were
geospatially mapped (neighborhood violent crime counts) onto a Shelby County, TN
Shapefile. All maps will be created using ArcGIS ArcMap 10 and the ArcMap 10, Spatial
Analysis extension.
Descriptive Variables and Confounders
Smoking History and Dependence. Several standard items were included to
assess participants’ smoking history and current smoking patterns. Information was
collected from participants about their current smoking status, smoking duration, the
number of cigarettes they smoked both currently and during the month prior to finding
out they were pregnant, and prior quit attempts.
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Nicotine dependence was measured by the Fagerstrom Test for Nicotine
Dependence (FTND) (Heatherton, Kozlowski, Frecker, & Fagerstrom, 1991): This
measure is a widely used and well-validated six-item questionnaire assessing the degree
of nicotine dependence. The FTND possesses adequate internal consistency and is
significantly related to biochemical measures of smoking exposure (Heatherton et al.,
1991). This measure has also predicted cessation outcomes in both observational (Breslau
& Johnson, 2000) and treatment studies (Aubin et al., 2004; Ferguson et al., 2003).
The questionnaire was modified from the original format to reflect the threemonth period prior to when participants found out they were pregnant. This instrument
has been validated for use with pregnant women (Spearman’s rank coefficient of .56, pvalue <.0001 for the association of FTND score and the number of cigarettes smoked)
(Panaretto et al., 2009).
Expired-Air CO was measured by the Alveolar Carbon Monoxide (CO) using a
Vitalograph Breath CO monitor. Participants were instructed to take a deep breath, hold it
for approximately 15 s and then to exhale steadily and slowly through a disposable
mouthpiece for approximately 15 s. Levels of CO were obtained in parts-per-million
(ppm). Participants who reported abstinence at follow-up appointments, but produced
carbon monoxide levels at or above the cutoff for classification as a non-smoker (10
ppm) were considered smokers for the purposes of analysis.
Demographics. Socio-demographic information was obtained by self-report for
several participant characteristics, including age, marital status, race/ethnicity,
educational attainment, annual income, and home address at baseline. Age was
categorized into groups: 18-24, 25-29, 30-35, 35+. Dummy variables were created for the
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following variables, marital status: married or cohabitating or single; race: “African
American,” “Caucasian” or “Other”; educational attainment: minimum high school
diploma or GED, college educated; income: less than $15,000 annually, more than
$15,000 annually.
Pregnancy-related covariates. Gestational age was calculated from the date
women reported their last period and the date of the interview and categorized into
trimester. Parity was calculated based on the self-reported number of times women had
given birth. Parity was recoded and dichotomized to reflect gravid status.
Data Analysis
Descriptive
Descriptive analysis was conducted to assess the distribution of the data, check
for skewness, frequencies, means, and missing data patterns. Maternal characteristics,
including, age, race, education, marital status, income, parity, and gestational age were
reported using frequencies or means and standard deviations (SD). Frequencies and
means of the demographic, pregnancy-related, psychosocial, and smoking history and
dependence items were assessed for the total sample.
Confounding
Confounding was evaluated using standard epidemiological methods (Weinberg,
1993). Based on the literature, variables known to be associated with smoking cessation
(i.e., race, age, marital/relationship status, income, the number of pregnancies, and weeks
pregnant) and other demographic, pregnancy-related, psychosocial and smoking history
and dependence variables were entered in the bivariable model. If any variables were
significantly associated with the independent variable (stress, depression or social
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support) as well as the outcome variables (based on a criterion of p <.05), multivariable
associations were then assessed with the variables included in the model.
Outcomes
Individual-level. Bivariable associations were assessed using independent t-tests
for continuous variables and chi-squared tests for categorical variables to determine
demographic, pregnancy-related, psychosocial, and smoking history and dependence
associations with smoking outcomes.
Multivariable Models. To determine if there were multivariate associations
between the main independent variables (stress and depression) and demographic,
psychosocial, or pregnancy-related variables, logistic models were analyzed. Variables
identified in bivariable models and the literature to have effects on maternal smoking
outcomes were included in a multiple logistic regression analysis for each outcome (prepartum cessation, postpartum cessation, and relapse).
Logistic regression models were used to assess the effects of stress and depression
on smoking cessation outcomes. A separate model was developed for each smoking
outcome (pre-partum quitting, postpartum quitting, and relapse). In the first model, the
primary exposure variables (perceived stress, neighborhood stress, or depression) were
entered as the independent variable. For the second model, confounding variables (sociodemographic and pregnancy related) were entered to adjust for potential confounding
effects.
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Crime exposure. Again, logistic regression models were used to assess the effect
of violent crime count on smoking cessation outcomes. A separate model was developed
for each smoking outcome (pre-partum quit, postpartum quit, and relapse) and each
violent offense (aggravated assault, burglary, homicide, forcible rape, robbery) and a sum
of all violent offenses. In the first model, each crime variable was entered as the
independent variable. For the second model, relevant predictor variables for each
outcome were added to the model as potential confounding variables. Significant sociodemographic, pregnancy-related, and smoking-related variables were entered in the third
model to account for potential confounding effects.
Moderation
Finally, models were created to test the moderating effects of measures of social
support (social support, family support, friend support, significant other support) on the
associations between perceived stress, neighborhood perceived stress, depression, and
crime count variables on smoking outcomes (Figure 1). A statistically significant of p ≤
0.05 interaction effect signified significant moderating effects. To decompose interaction
between predictor variables and social support affecting smoking cessation outcomes,
social support scores were allocated to groups of low (below median) and high (above
median). Contrast statements were then used to conduct multivariable logistic regression
analyses were run for each outcome that included the predictor variable, the significant
social support variable. Statistical analysis was performed using SAS System 9.4 (SAS
institute, Cary, NC).
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Figure 1. Adapted diagram of the hypothesized moderating effects of social support on the relationship
between the independent and dependent variables. Adapted from: (Wu, A.D. & Zumbo, B.D. (2008).
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Chapter 3
Results
Retention Characteristics
A total of 255 participants enrolled in the study and completed Interview 1
(baseline). One hundred sixty-one (63%) completed Interview 2 (the second prepartum
interview); 81 of the 94 participants who did not receive Interview 2 enrolled late during
pregnancy (week 24 or later), thus had less time than women who enrolled earlier in
pregnancy to complete two prepartum interviews. One hundred ninety-two participants
(75%) completed Interview 3 (the first postpartum interview, and 219 (85%) completed
Interview 4 (the six-month postpartum interview). One hundred thirty-four (53%)
completed all four interviews and 222 (89%) completed at least one prepartum and one
post-partum interview. One woman did not report a due date and could not be included in
the analysis. Failure to complete interviews in most other cases was due to participants
not keeping scheduled appointments and not responding to telephone calls to reschedule
them within the appropriate time window.
Baseline Sample Characteristics
Socio-demographic characteristics. Of the 255 participants, 145 (57%) were
Caucasian and 103 (40%) were African American, 4 (2%) were mixed-race and 1% were
of other races. At baseline, participants averaged 24 years of age (range 18 to 43 years),
with one-third being 24 years of age or younger, 79% had a high school education or less,
56% were single, roughly 70% were unemployed, and more than half of the participants
had an annual income below $15,000 (Table 1).
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Pregnancy- Related characteristics. At baseline, women were 21 weeks
pregnant on average (range 4 to 41 weeks), 23% were in the first trimester, 41% were in
the second trimester, and 36% were in the third trimester of pregnancy, and only 27%
were pregnant for the first time (Table 1).
Smoking-Related characteristics. On average, participants started smoking at 15
years of age (SD = 3.5 years) and had been continuously smoking for approximately eight
years (SD = 5.5 years). Participants reported attempting to quit approximately three times
prior to the current pregnancy and, of those who had made a quit attempt, the average
longest number of days quit was 97 (SD = 245 days). Finally, roughly 60% reported
having a partner who smoked.
Among the women who smoked at baseline (n = 193), the average number of
cigarettes smoked before pregnancy was roughly a pack per day (19.8, SD =13.1), the
expired-air CO level was 13.1 (SD = 9.2) and the average Fagerstrom score was 4.9 (SD
= 2.2) (Table 1).
Psychosocial characteristics. The mean baseline depression (CES-D) score was
21.8 (SD = 11.5, range 1 – 54). Sixty-six percent of participants received a score of 16 or
greater on the CES-D assessment, indicative of a clinically significant level of depressive
symptomology (Table 1). However, mean depression score at baseline was not
significantly associated with any socio-demographic variables; all p-values were > 0.20.
At baseline, 92% of the participants reported some level of stress during the past
month (i.e., a non-zero score on the perceived stress item) and 153 (60%) participants
reported being stressed “quite a bit” or “a great deal” during the past month. Mean
perceived stress score was 24.9 (SD = 6.5, range 12 – 45) (Table 1). Further, 26%
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reported perceived stress scores indicative of high stress (at or above the third quartile)
and 56% reported scores indicative of moderate perceived stress (below the third quartile
and above the first quartile). Mean perceived stress at baseline was not statistically
significantly associated with any socio-demographic variables (race, age, education,
marital status, employment, income); all p-values were > 0.12.
Participants on average reported a moderate level of perceived social support
(mean = 54.3.1, SD = 11.7, range 15 – 70). For each of the three social support subscales
(family, friends, and significant others), mean support was 18.4 (SD = 5.4, range 4 – 24),
17.2 (SD = 5.5, range 4 – 24) and 16.5 (SD = 4.4, range 2 – 22), respectively (Table1).
Table 1
Baseline Sample Characteristics (N =255)
n(%)
Demographics
Ethnicity
Caucasian
African American
Other
Age in years
18 – 24
25 – 34
35+
Education
>High School Diploma
≤High School Diploma
Marital Status
Married or Cohabitating
Single
Employment
Employed
Unemployed
Household income
≤$15,000
>$15,000

M(SD)

145(57)
103(40)
7(3)
24(5.16)
170(67)
27(27)
15(6)
53(21)
202(79)
112(44)
143(56)
80(31)
175(69)
181(71)
72(29)
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Table 1 (Continued)
Baseline Sample Characteristics (N =255)
n(%)
Pregnancy Related
No. Weeks Pregnant
1st Trimester
2nd Trimester
3rd Trimester
Prim gravid
Multigravida
Smoking History and Dependence
Age started smoking regularly (years)
Total years smoking at least 1 cigarette per
day
Number of quit attempts prior to current
pregnancy
Longest number of days without smoking
prior to current pregnancy
Pre-pregnancy Smoking Rate (cigarettes/day)
Expired air CO Level (ppm)*
Fagerstrom Test for Nicotine Dependence
(FTND) Score*
Partner Currently Smokes
Psychosocial Factors (primary outcomes)
Depressive symptomatology (CES-D)
Not Depressed (Score <16)
Depressed (Score ≥ 16)
Mean Total Score
Perceived Stress (Past Month)
High >75th percentile
Moderate >25th and ≤50th percentile
Low ≤25th
Perceived Stress Scale Score
Perceived Neighborhood Stress (Past Month)
“Not at all”
“Somewhat” to “A great deal”
Social Support
Social Support Score
Family Support Score
Friend Support Score
Sign. Others Support Score
Note. *Smokers at baseline (n=193)
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M(SD)
21(5.7)

59(23)
104(41)
92(36)
69(27)
186(73)
15.7(3.5)
7.8(5.5)
2.3(7.6)
97(245)
18.7(13)
13.1(9.2)
4.9(2.2)
119(58)

87(34)
168(66)
21.8(11.5)
66 (26)
143(56)
46(18)
24.9 (6.5)
153(60)
102 (40)
28.1(12.1)
18.4(5.4)
17.7(5.5)
17.9(4.3)

Table 2 shows inter-correlations among the four dependent variables. Perceived
stress was positively correlated with neighborhood stress (r = .221, p = <.001) and
depression (r =.574, p = <.001) and negatively correlated with social support (r = .221, p
= <.001). Neighborhood stress was also positively correlated with depression (r = .248, p
= <.001) and negatively correlated with social support (r = .370, p = <.001).

Table 2
Correlations of Perceived Stress, Neighborhood Stress, Social Support and
Depression (N=255)
1

2

3

1. Perceived Stress

1.00

2. Neighborhood Stress

.221***

1.00

3. Depression

.574***

.248***

1.00

4. Social Support

-.221***

-.144***

-.370***

4

1.00

Note. * ρ <.05. * ρ *<.01. *** ρ<.001.
Crime Exposure
Data from the Memphis Police Department showed that in 2001 there was a total
of 27,405 crimes recorded within the city of Memphis, TN; 4,528 of those were
aggravated assaults, 709 were forcible rapes, 17,766 were residential burglaries, 240 were
murders, and 4,162 were robberies of persons.
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Socio-demographic, pregnancy-related, and smoking-related predictors of
cessation and relapse. All participants included in this study smoked regularly (at least
one cigarette per day) during the month prior to becoming pregnant. At baseline
(Interview 1), there was a total of 49 women who had quit smoking since becoming
pregnant (19.2% of the total sample). Sixty-two (24.3%) participants were pre-partum
quitters (self-reported having quit for at least one week at either Interview 1 or Interview
2 and had expired CO of < 10ppm at the same interview). Thirty-three participants were
postpartum quitters (self-reported being quit for at least one week at either Interview 3 or
Interview 4 and had expired CO of < 10ppm at the same interview), and of those who
quit any time pre-partum, 40 (64.5%) relapsed postpartum.
Pre-partum Cessation. As shown in Table 3, participants who quit smoking
during the pre-partum period, compared to those who did not quit, were less likely to be
older in age (OR = 0.91, 95% CI 0.84 – 0.97). Specifically, women aged 18-24 were 2.6
times more likely to quit smoking compared to women aged 25+ (OR = 2.6, 95% CI 1.21
– 5.8). Also, women who quit were more likely to have an annual household income
greater than $15,000 (OR = 2.75, 95% CI 1.52 – 5.00), be pregnant for the first time (OR
= 2.78, 95% CI 1.51 – 5.09), and earlier in their pregnancy (OR = 0.96, 95% CI 0.93 –
0.99). Specifically, women in the first trimester were 2.7 times more likely to quit prepartum compared to women in the third trimester (OR = 2.7, 95% CI 1.20 – 6.00) and
women in the second trimester were 2.6 times more likely to quit than women in the third
trimester (OR = 2.6, 95% CI 1.25 – 5.31).
Also, women who quit pre-partum were more likely to have started smoking at a
later age (OR = 1.09, 95% CI 1.01 – 1.18), and less likely to have been smoking for a
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longer period (OR = 0.85, 95% CI 0.80 – 0.92). Finally, women who quit smoking prepartum were less likely to report higher expired CO levels (OR = 0.58, 95% CI 0.49 –
0.69) and were also less likely to have high nicotine dependence as indicated by the
FTND (OR = 0.78, 95% CI 0.68 – 0.89) than women who were current smokers during
pre-partum. Pre-partum cessation was also negatively associated with having high
significant other support compared to moderate significant other support (OR = 0.30,
95% CI 0.14 – 0.66), and marginally associated with having more social support (OR =
1.03, 95% CI 1.00 – 1.06) (Table 3).
Table 3
Baseline Correlations of Smoking Cessation Pre-partum (N=255)
Pre-partum quit status1

Demographics
Ethnicity
Caucasian
Other
Age in years
Education
>High School Diploma/
GED
≤High School Diploma/
GED
Marital Status
Single
Married or Cohabitating
Employment
Out of Work
Employed
Household income
>$15,000
≤$15,000

Quit
(n= 62)

Not Quit
(n= 193)

Logistic regression
results
Odds
Ratio
95% C.I.

39(63%)
23(37%)
22(3.5)

106(55%)
87(45%)
25(5.5) **

1.39
0.91

0.77 – 2.51
0.84 – 0.97

16(26%)

37(19%)

46(74%)

156(81%)

1.47

0.75 – 2.87

33(53%)
29(47%)

110(57%)
83(43%)

1.17

0.66 – 2.07

41(66%)
21(34%)

134(69%)
59(31%)

1.16

0.63 – 2.14

40(65%)
22 (35%)

76(40%)
115(60%) **

0.36

0.20 – 0.66
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Table 3 (Continued)
Baseline Correlations of Smoking Cessation Pre-partum (N=255)
Pre-partum quit status1
Quit
(n= 62)

Not Quit
(n= 193)

Logistic regression
results
Odds
Ratio
95% C.I.

35(56%)
27(44%)
19 (7.5)

151(79%)
42(21%) **
22 (9.4)*

2.78
0.96

1.51 – 5.09
0.93 – 0.99

16.4(3.4)
5.3(3.7)

15.4(3.5)*
8.6(5.7)**

1.09
0.85

1.01 – 1.18
0.80 – 0.92

3.4(6.0)

2.3(7.6)

1.02

0.98 – 1.06

137(198)

84.5(258.4)

1.00

1.00 – 1.01

15.5(12.3)
2.6(1.9)
3.5(2.6)

19.8(13.0)*
13.1(9.2)**
4.9(2.2)**

0.97
0.58
0.78

0.94 – 0.99
0.49 – 0.69
0.68 – 0.89

27(44)
35(56%)

82(42%)
111(58%)

0.99

0.55 – 1.80

23(37%)
39(63%)
20.0(11)

64(34%)
129(66%)
22.4(12)

0.84
0.98

0.46 – 1.53
0.95 – 1.00

8(13%)
54(87%)

13(7%)
180(93%)

0.49

0.19 – 1.24

Pregnancy Related
# of pregnancies
Multigravida
Primigravida
# of weeks pregnant
Smoking History and
Dependence
Age started smoking
Total years smoking
at least 1 cigarette per
day
Number of prior 24-hr quit
attempts
Longest period of time
without smoking prior to
current pregnancy (days)
Pre-pregnancy smoke rate
Carbon monoxide (CO) level
Fagerstrom Test
for Nicotine Dependence
(FTND) Score
Partner Current Smoker
Non-smoker
Smoker
Psychosocial Factors (primary
outcomes)
Symptoms of Clinical
Depression (CES-D)
Scale Score <16
Scale Score ≥16
Depression Score
Perceived Stress (past month)
“Not at all” Stressful
“Somewhat” to “A Great
Deal”
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Table 3 (Continued)
Baseline Correlations of Smoking Cessation Pre-partum (N=255)
Pre-partum quit status1
Quit
(n= 62)
24.2(6.1)

Not Quit
(n= 193)
25.1(6.6)

Logistic regression
results
Odds
Ratio 95% C.I.
0.98 0.94 – 1.02

Perceived Stress Scale
Score
Perceived Neighborhood Stress
(past month)
“Not at all” Stressful
38(61%)
115(60%)
“Somewhat” to “A Great
24(39%)
78(40%)
0.49
0.19 – 1.24
Deal”
Perceived Neighborhood Stress 1.5(0.8)
1.7(1.0)
0.93
0.52 – 1.67
(mean score)
Social Support
Social Support Score
57.0(9.5)
53.4(12.3)
1.03
1.00 – 1.06
Family Support Score
19.7(4.7)
18.0(5.5)
1.07
1.00 – 1.13
Friend Support Score
18.4(4.9)
16.9(5.6)
1.05
1.00 – 1.12
Sign. Other Support Score
16.4(3.6)
16.6(4.7)
0.99
0.93 – 1.06
Note. * ρ <.05. ** ρ <.01. 1 Chi-squared tests have been used for categorical variables
and t-test have been used for continuous variables. Figures are mean (SD) if not
otherwise noted.

Postpartum Cessation. As shown in Table 4, participants who quit smoking postpartum,
compared to those who did not quit, were marginally less likely to be older in age (OR =
0.91, 95% CI 0.82 – 1.00), and significantly more likely to be pregnant for the first time
(OR = 2.24, 95% CI 1.05 – 4.76), less likely to have been a regular smoker for more
years (OR = 0.89, 95% CI 0.81 – 0.98), have had more quit attempts prior to current
pregnancy (OR = 1.06, 95% CI 1.01 – 1.12), less likely to have had higher expired CO
levels (OR = 0.87, 95% CI 0.81 – 0.94), and were less likely to have a partner who
currently smoked (OR = 0.44, 95% CI 0.21 – 0.93) compared to women smoking
postpartum.
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Table 4
Baseline Correlations of Smoking Cessation Postpartum (N=255)
Postpartum quit status1

Demographics
Ethnicity
Caucasian
Other
Age in years
Education
>High School Diploma/
GED
≤High School Diploma/
GED
Marital Status
Single
Married or Cohabitating
Employment
Out of Work
Employed
Household income
>$15,000
≤$15,000

Quit
(n= 33)

Not Quit
(n= 222)

Logistic regression
results
Odds
Ratio
95% C.I.

20(61%)
13(39%)
22(2.9)

125(56.3%)
97(44%)
24(5.3)

1.20
0.91

0.56 – 2.50
0.82 – 0.99*

7(21%)

46(21%)

26(79%)

176(79%)

1.03

0.42 – 2.52

21(64%)
12(36%)

122(55%)
100(45%)

0.70

0.33 – 1.49

24(73%)
9(27%)

151(68%)
71(32%)

0.80

0.35 – 1.80

14(44%)
18(56%)

102(46%)
119(54%)

1.10

0.52 – 2.33

19(58%)
14(42%)

167(75%)
55(25%)*

2.24

1.05 – 4.76

15.7(3.6)
5.5(4.0)

15.7(3.5)
8.1(5.6)*

1.00
0.89

0.90 – 1.11
0.81 – 0.98

6.5(16.7)

2.0(4.2)*

1.06

1.01 – 1.12

148.1 (227)

89.7(248)

1.00

1.00 – 1.01

16.9(12.8)

19.0(13.0)

0.99

0.96 – 1.02

Pregnancy Related
# of pregnancies
Multigravida
Primigravida
Smoking History and
Dependence
Age started smoking
Total years smoking
at least 1 cigarette per
day
Number of prior 24-hr quit
attempts
Longest period of time
without smoking prior to
current pregnancy (days)
Pre-pregnancy
smoking rate
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Table 4 (Continued)
Baseline Correlations of Smoking Cessation Postpartum (N=255)
Postpartum quit status1
Quit
(n= 33)
Carbon monoxide (CO) level
Fagerstrom Test
for Nicotine Dependence
(FTND) Score
Partner Current Smoker
Non-smoker
Smoker

Not Quit
(n= 222)

Logistic regression
results
Odds
Ratio
95% C.I.

5.0(5.8)
3.8(2.5)

11.3(9.4)***
4.6(2.3)

0.87
0.87

0.81 – 0.94
0.74 – 1.02

19(59%)
13(41%)

133(61%)
85(39%)*

0.44

0.21 – 0.93

Psychosocial Factors (primary
outcomes)
Symptoms of Clinical
Depression (CES-D)
Scale Score <16
11(33%)
76(34%)
Scale Score ≥16
22(67%)
146(66%)
1.04
0.48 – 2.26
Depression Score
22.3(11.4)
21.8(11.5)
1.00
0.97 – 1.04
Perceived Stress (Past Month)
“Not at all” Stressful
2(6%)
19(9%)
“Somewhat” to “A Great
31(94%)
203(91%)
1.45
0.32 – 6.52
Deal”
Perceived Stress Scale
26.0(6.6)
24.7(6.4)
1.03
097 – 1.09
Score
Perceived Neighborhood Stress
(Past Month)
“Not at all” Stressful
21(64%)
90(41%)
“Somewhat” to “A Great
12(36%)
132(59%)
0.84
0.39 – 1.79
Deal”
Perceived Neighborhood Stress
1.7(1.0)
1.6(1.0)
0.96
0.65 – 1.41
Scale Score
Social Support
Social Support Score
56.2(10.8)
54.0(11.9)
1.01
0.98 – 1.05
Family Support Score
19.1(5.7)
18.3(5.3)
1.03
0.95 – 1.10
Friend Support Score
18.5(5.0)
17.0(5.5)
1.05
0.98 – 1.14
Sign. Other Support Score
16.9(4.3)
16.5(4.5)
1.02
0.93 – 1.12
1.
Note. * ρ <.05. ** ρ <.01. Chi-squared tests have been used for categorical variables
and t-test have been used for continuous variables. Figures are mean (SD) if not
otherwise noted.
66

Postpartum Relapse. Baseline perceived stress score was significantly associated
with postpartum relapse (OR = 0.31, 95% CI 0.10 – 0.95) (Table 5) Specifically, women
reporting high perceived stress compared to those reporting moderate perceived stress
were less likely to relapse postpartum (OR = 0.13, 95% CI 0.03 – 0.60). Women
reporting more stress were less likely to relapse postpartum compared to their
counterparts. There were no other statistically significant differences between women
who relapsed and those who remained quit.
Table 5
Baseline Correlations of Postpartum Relapse (N=62)
Relapsed1

Demographics
Ethnicity
Caucasian
Other
Age in years
Education
>High School Diploma/
GED
≤High School Diploma/
GED
Marital Status
Single
Married or Cohabitating
Employment
Out of Work
Employed
Household income
>$15,000
≤$15,000

Relapsed
(n= 40)

Not Relapsed
(n= 22)

Logistic regression
results
Odds
Ratio
95% C.I.

16(40%)
24(60%)
22(3.7)

15(68%)
7(32%)
22(3.1)

0.70
1.01

0.23 – 2.10
0.87 – 1.18

11(28%)

5(23%)

29(72%)

17(77%)

1.29

0.38 – 4.35

20(50%)
20(50%)

13(59%)
9(31%)

1.44

0.50 – 4.14

24(60%)
16(40%)

17(77%)
5(23%)

2.27

0.70 – 7.38

29(72%)
11(28%)

11(50%)
11(50%)

0.38

0.13 – 1.12
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Table 5 (Continued)
Baseline Correlations of Postpartum Relapse (N=62)
Relapsed1
Relapsed
(n= 40)

Not Relapsed
(n= 22)

Logistic regression
results
Odds
Ratio
95% C.I.

21(58%)
19(42%)

14(64%)
8(36%)

1.56

0.54 – 4.60

16.9(3.2)
4.9(3.7)

15.7(3.7)
5.9(3.8)

1.12
0.93

0.95 – 1.32
0.81 – 1.07

2.4(3.8)

5.3(8.5)

0.92

0.84 – 1.02

(156)

191.8(252)

1.00

1.00 – 1.01

2.4(1.9)
3.7(2.7)

3.0(3.6)
3.3(2.4)

0.90
1.06

0.74 – 1.11
0.86 – 1.30

15(38%)
24(62%)

10(48%)
11(52%)

1.46

0.50 – 4.25

15(38%)
25(62%)
18.9(10.3)

8(36%)
14(64%)
22.0(12.6)

0.95
0.97

0.32 – 2.80
0.93 – 1.02

24(60%)
16(40%)

14(64%)
8(36%)

1.17

0.40 – 3.42

Pregnancy Related
# of pregnancies
Multigravida
Primigravida
Smoking History and
Dependence
Age started smoking
Total years smoking
at least 1 cigarette per
day
Number of prior 24-hr quit
attempts
Longest period of time
without smoking prior to
current pregnancy (days)
Pre-pregnancy
smoking rate
Carbon monoxide (CO) level
Fagerstrom Test
for Nicotine Dependence
(FTND) Score
Partner Current Smoker
Non-smoker
Smoker
Psychosocial Factors (primary
outcomes)
Symptoms of Clinical
Depression (CES-D)
Scale Score <16
Scale Score ≥16
Depression Score
Perceived Stress (Past Month)
“Not at all” Stressful
“Somewhat” to “A Great
Deal”

106.8
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Table 5 (Continued)
Baseline Correlations of Postpartum Relapse (N=62)
Relapsed1
Relapsed
(n= 40)
22.7(5.2)

Not Relapsed
(n= 22)
27.0(6.8)

Logistic regression
results
Odds
Ratio
95% C.I.
0.88*
0.80 – 0.97

Perceived Stress Scale
Score
Perceived Neighborhood Stress
(Past Month)
“Not at all” Stressful
21(64%)
90(41%)
“Somewhat” to “A Great
12(36%)
132(59%)
0.84
0.39 – 1.79
Deal”
Perceived Neighborhood Stress 1.5(.75)
1.6(1.0)
0.87
0.46 – 1.65
Scale Score
Social Support
Social Support Score
57.4(9.0)
56.2(10.4)
1.01
0.96 – 1.07
Family Support Score
19.9(4.3)
19.2(5.4)
1.03
0.92 – 1.15
Friend Support Score
18.5(4.7)
18.2(5.3)
1.00
0.90 – 1.12
Sign. Other Support Score
16.2(3.5)
16.8(3.9)
0.96
0.82 – 1.11
1
Note. * ρ <.05. ** ρ <.01. Chi-squared tests have been used for categorical variables
and t-test have been used for continuous variables. Figures are mean (SD) if not
otherwise noted.
Evaluation of Confounding
Based on the above associations, the only variable found to be a confounder in the
perceived stress and pre-partum association, identified by a significant association (p = <
0.05) with both the independent (perceived stress or depression) and dependent variables
(pre-partum cessation, postpartum cessation or postpartum relapse) was income. Income
less than $15,000 was significantly associated with perceived stress (OR = 1.74, p = 0.01)
and pre-partum cessation (OR = 0.36, p = <.001). However, other variables identified in
the literature as confounders (age, race, marital status, education, being pregnant for the
first time, and the number of weeks pregnant, expired carbon monoxide level, and
income) were all included as confounders in multivariate models because they were
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related to either perceived stress, depression, or smoking outcomes. Although education
was identified in the literature it was not included in the models due to possible colinearity with income. After forward selection in logistical regression, race, income and
expired CO level remained as potential confounders to be controlled for in the
multivariable models. Using the same procedures as described above for postpartum
cessation, partner smoking status, and expired CO level were the only two variables
controlled for as potential confounders in the subsequent models.
Primary Analyses for Testing Main Outcomes
Hypothesis 1: Perceived stress and depression are associated with decreased
odds of pre-and postpartum smoking cessation and increased odds of postpartum relapse.
Results from bivariable and multivariate analyses of perceived stress, perceived
neighborhood stress, and depression measures and subsequent smoking cessation
outcomes showed no statistically significant associations. However, perceived stress
score was significantly associated with postpartum relapse, as described above (Tables 3
– 5).
Hypothesis 1a: The associations between perceived stress, depression, and
smoking cessation outcomes and relapse will be moderated by social support.
The above models were rerun adding an interaction term of the predictor variable and
centered measures of social support (social support score, family support score, friend
support score, and significant other support score). Each interaction term was entered in a
separately adjusted model. Results from multivariate analysis of the moderating effect of
social support measures on associations of stress, depression and smoking cessation
outcomes, and relapse are also reported below (Tables 6 – 14).
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Pre-partum Cessation
Perceived Stress. After adjusting for race, income, and expired CO level
perceived stress scale score was not associated with pre-partum cessation (OR = 1.00,
95% CI 0.93 – 1.08) (Table 6). The total social support or social support subscale
variables did not appreciably affect the magnitude or direction of the association between
perceived stress and pre-partum smoking cessation (all p-values > 0.05) (see Table 6).

Table 6
Associations of perceived stress and social support with pre-partum cessation (N=255)
Model 11

Perceived stress
Social Support
Social Support by Perceived
stress

Odds Ratio
1.00
1.03

Model 22

95% C.I.
Odds Ratio 95% C.I.
0.93 – 1.08
0.23
0.01 – 1.17
1.00 – 1.07
0.98
0.82 – 1.14
1.00
0.92 – 1.07

Perceived stress
Family Support
Family Support by Perceived
stress

1.00
1.05

0.93 – 1.08
0.86 – 1.13

1.25
1.06
1.00

0.95 – 4.50
0.74 – 1.37
0.87 – 1.13

Perceived stress
Friend Support
Friend Support by Perceived
stress

1.00
1.02

0.93 – 1.08
0.97 – 1.09

0.86
0.84
1.00

0.66 – 1.06
0.55 – 1.13
0.98 – 1.01

Perceived stress
1.00
0.93 – 1.08
0.75
0.31 – 2.81
Sign. Other Support
0.98
0.91 – 1.05
0.94
0.59 – 1.28
Sign. Other Support by
1.02
0.86 – 1.18
Perceived stress
Note. * ρ <.05. ** ρ <.01.1 Adjusted for race, income level, and expired CO level.
2
Adjusted for covariates included in model one and social support and the social
support by perceived stress interaction.
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Like perceived stress, adjusting for the above-mentioned variables in the
multivariable analysis did not significantly impact the association between neighborhood
perceived stress score and pre-partum smoking cessation (OR = 0.82, 95% CI 0.49 –
1.37) (Table 7). The interactions between social support, family support, friend support
and significant other support measures and neighborhood stress score yielded nonsignificant results (all p-values > 0.05) (see Table 7).

Table 7
Associations of perceived neighborhood stress and social support with pre-partum
cessation (N=255)
Model 11

Perceived neighborhood stress
Social Support
Social Support by Perceived
neighborhood stress

Odds Ratio
0.82
1.02

Model 22

95% C.I.
Odds Ratio 95% C.I.
0.49 – 1.37
0.05 0.01 – 0.17*
1.00 – 1.05
1.06 1.00 – 1.13
1.05 1.00 – 1.10

Perceived neighborhood stress
Family Support
Family Support by Perceived
neighborhood stress

0.82
1.05

0.49 – 1.37
1.00 – 1.13

8.12
0.90
1.11

0.01 – 25.50
0.77 – 1.04
1.00 – 2.25

Perceived neighborhood stress
Friend Support
Friend Support by Perceived
neighborhood stress

0.82
1.03

0.49 – 1.37
0.97 – 1.10

0.20
1.16
1.10

0.01 – 0.51*
0.36 – 2.75
1.00 – 1.20

Perceived neighborhood stress
0.82
0.49 – 1.37
2.52 0.01 – 6.26
Sign. Other Support
0.98
0.91 – 1.05
1.10 0.94 – 1.26
Sign. Other Support by
1.05 1.00 – 1.15
Perceived neighborhood stress
Note. * ρ <.05. ** ρ <.01.1 Adjusted for race, income level, and expired CO level.
2
Adjusted for covariates included in model 1 and social support and the social support
by perceived stress interaction.
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Depression. After adjusting for confounding variables, depressive symptomology
was not significantly associated with pre-partum smoking cessation (OR = 1.00, 95% CI
0.96 – 1.04) (Table 8). Multivariable findings were similar for those having a positive
screen for depression as indicated by a score of ≥16 on the CES-D scale. This measure
was not significantly associated with pre-partum smoking cessation (OR = 1.31, 95% CI
0.50 – 3.44). There were no statistically significant interactions between social support
and the sub-scales friend support, family support, or significant other support and
depression measures for pre-partum or postpartum cessation (all p-values ≥ 0.05) (Table
8).

Table 8
Associations of depression and social support with pre-partum cessation (N=255)
Model 11

Depression
Social Support
Social Support by Depression

Odds Ratio
1.00
1.02

Model 22

95% C.I.
Odds Ratio
95% C.I.
0.96 – 1.02
1.03
0.90 – 1.16
1.00 – 1.05
1.00
0.34 – 1.07
1.00
1.00 – 1.01

Depression
Family Support
Family Support by Depression

1.00
1.05

0.96 – 1.02
1.00 – 1.13

1.00
1.07
1.00

0.91 – 1.10
0.91 – 1.23
1.00 – 1.01

Depression
Friend Support
Friend Support by Depression

1.00
1.03

0.96 – 1.02
0.97 – 1.10

0.96
1.03
1.00

0.87 – 1.05
0.90 – 1.16
1.00 – 1.01

Depression
1.00
0.96 – 1.02
0.94
0.85 – 1.03
Sign. Other Support
0.98
0.91 – 1.05
0.90
0.75 – 1.07
Sign. Other Support by
1.00
1.00 – 1.01
Depression
Note. * ρ <.05. ** ρ <.01.1 Adjusted for race, income level, and expired CO level.
2
Adjusted for covariates included in model 1 and social support and the social support
by perceived stress interaction.
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Postpartum Cessation
Perceived Stress. After adjusting for expired CO level and partner smoking status
as confounders in the multivariable model, the association between perceived stress scale
score and postpartum cessation was not significantly modified (OR = 1.03, 95% CI 0.97
– 1.09) (Table 9). Adding the social support, family support, or significant other support
variables as potential moderators did not appreciably affect the magnitude or direction of
the association between perceived stress and postpartum smoking cessation (p-values >
0.05) (see Table 9). However, women reporting high perceived stress and moderate
friend support were more likely to quit smoking postpartum (OR = 4.7, 95% CI 1.18 –
18.74) (Table 9).
Table 9
Associations of perceived stress and social support with postpartum cessation (N=255)
Model 11

Perceived stress
Social Support
Social Support by Perceived
stress

Odds Ratio
1.03
1.01

Model 22

95% C.I.
Odds Ratio
0.75 – 1.09
1.00
0.97 – 1.05
1.00
1.00

95% C.I.
0.97 – 1.10
0.69 – 1.31
0.84 – 1.15

Perceived stress
Family Support
Family Support by Perceived
stress

1.03
1.00

0.75 – 1.09
0.93 – 1.08

4.89
1.17
1.06

0.80 – 19.60
0.74 – 1.60
0.90 – 1.21

Perceived stress
Friend Support
Friend Support by Perceived
stress
High stress by High support
High stress by Low support

1.03
1.03

0.75 – 1.09
0.95 – 1.11

0.81
0.75
1.01

0.59 – 1.04
0.45 – 1.05
1.00 – 1.02*

1.57
0.70

0.61 – 4.02
0.15 – 3.17
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Table 9 Continued
Associations of perceived stress and social support with postpartum cessation (N=255)
Model 11

Model 22

Odds Ratio 95% C.I. Odds Ratio 95% C.I.
Perceived stress
1.03
0.75 – 1.09
12.60
0.01 – 54.17
Sign. Other Support
1.00
0.92 – 1.10
1.36
0.74 – 2.00
Sign. Other Support by
0.88
0.72 – 1.04
Perceived stress
Note. * ρ <.05. ** ρ <.01.1 Adjusted for income level, and expired CO level. 2 Adjusted
for covariates included in model 1 and social support and the social support by
perceived stress interaction.
Multivariate analysis of the associations between perceived neighborhood stress
and postpartum cessation, after adjusting for confounding variables, indicated no
significant association (OR = 0.87, 95% CI 0.57 – 1.34) (Table 10). There were no
significant interactions between social support nor social support subscales for perceived
neighborhood stress (all p-values >.05) (Table 10).
Table 10
Associations of perceived neighborhood stress and social support with postpartum
cessation (N=255)
Model 11

Perceived neighborhood stress
Social Support
Social Support by Perceived
neighborhood stress
Perceived neighborhood stress
Family Support
Family Support by Perceived
neighborhood stress

Odds Ratio
0.87
1.00

0.87
1.00
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Model 22

95% C.I.
Odds Ratio
0.57 – 1.34
1.53
0.97 – 1.04
1.00
1.00

95% C.I.
0.01 – 4.54
0.92 – 1.07
0.97 – 1.04

0.57 – 1.34
0.93 – 1.08

0.95 – 4.50
0.74 – 1.37
0.87 – 1.13

1.25
1.06
1.00

Table 10 continued
Associations of perceived neighborhood stress and social support with postpartum
cessation (N=255)
Model 11

Perceived neighborhood stress
Friend Support
Friend Support by Perceived
neighborhood stress

Odds Ratio
0.87
1.02

Model 22

95% C.I.
0.57 – 1.34
0.97 – 1.09

Odds Ratio
0.59
1.03
1.03

95% C.I.
0.01 – 1.48
0.87 – 1.28
0.95 – 1.11

Perceived neighborhood stress
0.87
0.57 – 1.34
0.78
0.01 – 2.19
Sign. Other Support
1.01
0.92 – 1.10
0.98
0.80 – 1.16
Sign. Other Support by
1.02
0.91 – 2.07
Perceived neighborhood stress
Note. * ρ <.05. ** ρ <.01.1 Adjusted for income level, and expired CO level 2 Adjusted
for covariates included in model 1 and social support and the social support by
perceived stress interaction.
Depression. After adjusting for confounding variables, multivariate analysis
revealed that depressive symptomology was not significantly associated with postpartum
cessation (OR = 1.01, 95% CI 0.98 – 1.05) (Table 11). There were no statistically
significant interactions between social support, or the sub-scales friend support, family
support, and significant other support and depression measures for postpartum (all pvalues ≥ 0.05) (Table 11).
Table 11
Associations of depression and social support with postpartum cessation (N=255)
Model 11

Depression
Social Support
Social Support by Depression
Depression

Odds Ratio
1.00
1.00

95% C.I.
Odds Ratio
0.97 – 1.04
1.01
0.97 – 1.04
0.95
1.00
0.97 – 1.04

1.00
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Model 22

0.95

95% C.I.
1.00 – 1.17
0.16 – 1.03
1.00 – 1.01
0.82 – 1.12

Table 11 (Continued)
Associations of depression and social support with postpartum cessation (N=255)
Model 11

Family Support
Family Support by Depression
Depression
Friend Support
Friend Support by Depression

Odds Ratio
1.00

95% C.I.
0.93 – 1.08

1.00
1.03

0.97 – 1.04
0.95 – 1.11

Model 22
Odds Ratio
95% C.I.
1.08
0.89 – 1.27
1.00
1.00 – 1.01
0.91
0.90
1.00

0.80 – 1.02
0.75 – 1.05
1.00 – 1.11

Depression
1.00
0.97 – 1.04
1.02
0.90 – 1.14
Sign. Other Support
1.00
0.92 – 1.10
1.03
0.81 – 1.25
Sign. Other Support by
1.00
1.00 – 1.01
Depression
Note. * ρ <.05. ** ρ <.01.1 Adjusted for income level and expired CO level 2 Adjusted for
covariates included in model 1 and social support and the social support by perceived
stress interaction.
Relapse
Perceived Stress. Because there were no statistically significant confounding
variables, the bivariable association for perceived stress is used (Table 12). There were
no statistically significant interactions between the social support or social support
subscales and perceived stress or neighborhood stress and relapse (all p-values > 0.05).
Significant other support score was the only social support variable that positively
interacted with perceived stress as a predictor of postpartum relapse (p-value = 0.02).
However, after decomposing the interaction, there were no significant associations found
(Table 12).
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Table 12
Associations of perceived stress and social support with postpartum relapse (N=62)
Model 11

Perceived stress
Social Support
Social Support by Perceived
stress

Odds Ratio
0.31
1.01

Model 22

95% C.I.
Odds Ratio
95% C.I.
0.10 – 0.95
0.23 0.01 – 1.17
0.96 – 1.07
0.98 0.82 – 1.14
1.00 0.92 – 1.07

Perceived stress
Family Support
Family Support by Perceived
stress

0.31
1.04

0.10 – 0.95
0.91 – 1.17

0.01
0.53
1.32

0.01 – 1.01
0.08 – 1.00
0.84 – 1.79

Perceived stress
Friend Support
Friend Support by Perceived
stress

0.31
1.03

0.10 – 0.95
0.91 – 1.17

5.14
1.42
0.86

0.01 – 30.28
0.68 – 2.16
0.63 – 1.09

Perceived stress
Sign. Other Support
Sign. Other Support by
Perceived stress
High stress by High support
High stress by Low support

0.31
0.97

0.10 – 0.95
0.82 – 1.15

0.24
0.13
1.07

0.00 – 1.39
0.01 – 0.36*
1.01 – 1.13*

0.75
0.00

0.22 – 2.06
–

Note. * ρ <.05. ** ρ <.01. – indicates negative lower CI. 1 Unadjusted. 2 Adjusted for
social support and the social support by perceived stress interaction.

Further, perceived neighborhood stress and postpartum cessation indicated no
significant association (OR = 0.14, 95% CI 0.02 – 1.09) (Table 13). In none of the
models did the social support or family support variable appreciably affect the magnitude
or direction of the association between neighborhood stress and relapse (all p-values >
0.05) (Table 13).
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Table 13
Associations of perceived neighborhood stress and social support with postpartum
relapse (N=62)
Model 11

Perceived neighborhood stress
Social Support

Odds Ratio
0.14
1.01

Model 22

95% C.I.
Odds Ratio
0.02 – 1.09
0.02
0.96 – 1.07
0.95

Social Support by Perceived
neighborhood stress

95% C.I.
0.00 – 1.01
0.81 – 1.09

1.06

0.95 – 1.17

Perceived neighborhood stress
Family Support
Family Support by Perceived
neighborhood stress

0.14
1.03

0.02 – 1.09
0.92 – 1.17

0.54
1.02
1.02

0.01 – 2.82
0.73 – 1.31
0.82 – 1.22

Perceived neighborhood stress
Friend Support
Friend Support by Perceived
neighborhood stress

0.14
1.03

0.02 – 1.09
0.91 – 1.17

0.07
1.14
1.13

0.00 – 0.31
0.84 – 1.44
0.94 – 1.32

Perceived neighborhood stress
0.14
0.02 – 1.09
0.10
0.00 – 0.56
Sign. Other Support
0.97
0.82 – 1.15
0.83
0.50 – 1.16
Sign. Other Support by
1.13
0.83 – 1.43
Perceived neighborhood stress
Note. * ρ <.05. ** ρ <.01.1 Adjusted for income level and expired CO level 2 Adjusted for
covariates included in model 1 and social support and the social support by perceived
stress interaction.
Depression. Depressive symptomology was not significantly associated with
postpartum relapse (OR = 1.05, 95% CI 0.36 – 3.10) (Table 14). Again, measures of
social support, including social support subscales, were not statistically supported as
moderators.
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Table 14
Associations of depression and social support with postpartum relapse (N=62)
Model 11

Depression
Social Support
Social Support by Depression

Odds Ratio
1.05
1.01

Model 22

95% C.I.
Odds Ratio
0.36 – 3.10
1.08
0.96 – 1.07
1.06
1.00

95% C.I.
0.71 – 1.43
0.88 – 2.90
1.00 – 1.01

Depression
Family Support
Family Support by Depression

1.05
1.04

0.36 – 3.10
0.92 – 1.17

1.03
1.10
1.00

0.76 – 1.30
0.46 – 1.52
1.00 – 1.01

Depression
Friend Support
Friend Support by Depression

1.05
1.03

0.36 – 3.10
0.91 – 1.17

1.11
1.21
1.00

0.88 – 1.34
0.86 – 1.57
1.00 – 1.01

Depression
1.05
0.36 – 3.10
1.51
–
Sign. Other Support
0.97
0.82 – 1.15
1.00
0.84 – 1.16
Sign. Other Support by
1.00
0.82 – 1.17
Depression
Note. * ρ <.05. ** ρ <.01. – indicates negative lower CI 1 Unadjusted. 2 Adjusted for
social support and the social support by perceived stress interaction.
Secondary Exploratory Analyses
Tables 15 and 16 shows inter-correlations among the four dependent variables.
Perceived stress was positively correlated with neighborhood stress, depression, and total
crime. Neighborhood stress was also positively correlated with depression and negatively
correlated with total crime.
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Table 15
Correlations of Perceived Stress, Perceived Neighborhood Stress, Depression, and
1-mile Crime Count (N=181)
1

2

1. Perceived Stress

1.00

2. Neighborhood Stress

.353***

1.00

3. Depression

.550***

.179*

3

4

1.00

4. Total Crime a
.016
.012
-.078
1.00
a
Note. * ρ <.05. ** ρ <.01. *** ρ<.001. Total crime equals the sum of aggravated
assaults, burglaries, forcible rapes, homicides, and robberies in Shelby Co. in 2001.

Table 16
Correlations of Perceived Stress, Perceived Neighborhood Stress, Depression,
and 2-mile Crime Count (N=181)
1

2

1. Perceived Stress

1.00

2. Neighborhood Stress

.353***

1.00

3. Depression

.550***

.179*

3

4

1.00

4. Total Crime a
.016
.102
-.078
1.00
a
Note. * ρ <.05. * ρ **<.01. *** ρ<.001. Total crime equals the sum of
aggravated assaults, burglaries, forcible rapes, homicides, and robberies in
Shelby Co. in 2001.
Hypothesis 2: Neighborhood crime count is associated with decreased
odds of smoking cessation and increased odds of smoking relapse. Multivariate
correlations between violent crime count within one and two miles from participants’
homes and smoking cessation and relapse outcomes are presented in Tables 17 – 19.
There were no statistically significant associations found between exposure to violent
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crime within one and two miles of the participants’ home and pre-partum smoking
cessation or postpartum relapse. However, there were some statistically significant
associations found between exposure to violent crimes within one and two miles of the
participants’ home and postpartum cessation.
Hypothesis 2a: The associations between neighborhood crimes and smoking
outcomes are moderated by social support. The models in Tables 17 – 19 were rerun,
adding an interaction term of the predictor variable and centered measures of social
support (social support score, family support score, friend support score, and significant
other support score). Each interaction indicator was entered in a separately adjusted
model. Significant moderating effects of the friend social support subscale was observed
on the relationship between some of the crimes and smoking cessation outcomes, as
described below. There was no significant moderation for any of the social support
variables on the associations between crime variables and relapse. Results are described
below.
Pre-partum Cessation
On average, women who quit smoking during pregnancy had less exposure to
violent crime within two miles from their homes (1134 vs. 1226, respectively) than those
who did not (Table 17). However, after adjusting for relevant covariates (race, income,
and expired CO level), there were no significant multivariate associations found between
crime count variables and pre-partum smoking cessation (all p-values >.05) (Table 17).
The adjusted interactions of all violent crimes, burglaries, aggravated assaults, robberies,
murder, and forcible rape within one and two miles of a participants’ home and social
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support and social support subscales did not have any statistically significant associations
with pre-partum cessation (all p-values ≥ 0.10).

Table 17
Associations of Crime Exposure (2001) and Pre-Partum Smoking Cessation (N=181)
Logistic Regression Results1

Quit

Crime 1-mile
All Crime
Aggravated Assault
Burglary
Homicide
Forcible Rape
Robbery

Quit
(n= 40)

Not Quit
(n= 141)

Odds
Ratio

95% C.I.

365.3(357)
58.9(69)
239.9(224)
3.6(4.9)
9.3(12)
53.6(61)

385.5(326)
63.0(66)
251.7(206)
3.4(4)
10.1(11)
57.2(56)

1.64
1.77
1.47
1.38
1.18
1.24

0.31 – 8.78
0.37 – 8.64
0.28 – 7.87
0.37 – 5.17
0.28 – 5.05
0.25 – 6.19

ρ-value

.939
.736
.862
.377
.544
.591

Crime 2-miles
All Crime
1134.2(989) 1226.1(972)
1.42 0.22 – 9.27
.923
Aggravated Assault
185.5(197)
208.4(199)
1.82 0.27 – 12.21
.816
Burglary
728.4(590)
784.4(584)
1.74 0.26 – 11.40
.749
Homicide
11.1(13.1)
11.8(13)
0.89 0.21 – 3.80
.601
Forcible Rape
28.3(31)
32.0(31)
2.09 0.39 – 11.18
.955
Robbery
181.0(181)
186.5(170)
0.80 0.13 – 4.86
.731
Note. * ρ <.10. ** ρ <.05. 1 Adjusted for race, income level and expired CO level. OR
comparing high crime to no crime.
Postpartum Cessation
The average number of crimes that postpartum smokers were exposed to within
two miles of their home was almost double that of women who reported being quit
postpartum (779 vs. 1258, respectively) (Table 18). After adjusting for the abovementioned covariates, women who were exposed to high crime (OR = 0.18, 95% CI 0.05
– 0.66), aggravated assaults (OR = 0.13, 95% CI 0.03 – 0.55), forcible rapes (OR = 0.17,
95% CI 0.05 – 0.68), robberies (OR = 0.17, 95% CI 0.05 – 0.64), and burglaries (OR =
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0.20, 95% CI 0.06 – 0.72) within one mile of their home were less likely to quit smoking
postpartum compared to those who were exposed to no crime (all p-values < 0.037)
(Table 18).
However, after adjusting for relevant confounders, exposure to more aggravated
assaults, burglaries, homicides, forcible rapes, and robberies within two miles of the
home were not associated with postpartum smoking cessation (all p-values >0.10) (Table
18). None of the interaction of crime variables within one mile and two miles of a
participant’s home and social support indicators had a statistically significant association
with postpartum cessation (all p-values > 0.66).
Table 18
Associations of Crime Exposure (2001) and Postpartum Smoking Cessation (N=181)
Logistic Regression Results1

Quit

Crime 1-mile
All Crime
Aggravated Assault
Burglary
Homicide
Forcible Rape
Robbery

Quit
(n= 40)

Not Quit
(n= 141)

Odds
Ratio

95% C.I.

ρ-value

242.3(277.3)
30.4(37.2)
176.6(206.3)
1.5(2.0)
4.3(5.4)
29.5(37.2)

424.5(380.7)
72.5(77.8)
270.4(229.5)
4.6(5.6)
11.7(14.1)
65.3(68.3)

0.18
0.13
0.20
0.40
0.17
0.17

0.15 – 0.66
0.03 – 0.55
0.06 – 0.72
0.13 – 1.28
0.05 – 0.68
0.05 – 0.64

.036**
.010**
.060*
.176
.013**
.054*

Crime 2-miles
All Crime
779 (742.8)
1258(1057)
0.26
0.06 – 1.18
Aggravated Assault
106.2(121.6) 223.6(216.2)
0.23
0.05 – 1.11
Burglary
539(502.7)
819.6(616.9)
0.36
0.09 – 1.49
Homicide
5.8(6.8)
13.6(14.7)
0.27
0.07 – 1.07
Forcible Rape
13.1(15.1)
35.6(35.1)
0.21
0.05 – 0.89
Robbery
110(116.3)
215.1(176.9)
0.17
0.04 – 0.78
1
Note. * ρ <.10. ** ρ <.05. Adjusted for income level and expired CO level, OR
comparing high crime to no crime.
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.026**
.017**
.095
.017**
.015**
.013**

Relapse
Women who were quit pre-partum and relapsed postpartum were exposed to more
violent crime within one and two miles of their homes than those who remained quit
postpartum (1258.8 vs. 779.2, respectively) (Table 19). High aggravated assaults within
one mile of a participant’ home compared to none was marginally associated with
postpartum relapse (p = 0.057). However, there were no statistically significant
multivariate associations between proximity to violent crime and smoking relapse; all pvalues were > 0.05 (Table 19).
Table 19
Associations of Crime Exposure (2001) and Postpartum Relapse (N=40)
Relapse
Logistic Regression Results1
Relapsed
(n= 26)
Crime 1-mile
All Crime
Aggravated Assault
Burglary
Homicide
Forcible Rape
Robbery

249.3(268)
31.2(34.8)
181.3(200)
1.6(2.1)
4.5(5.5)
30.8(35.2)

Not Relapsed
(n= 14)

Odds
Ratio

95% C.I.

397.4(337.1)
65.9(68.8)
257.5(210)
3.7(4.7)
10.6(12)
59.6(58.9)

2.71
6.50
2.71
2.45
3.14
6.00

0.53 – 13.86
1.00 – 42.16
0.53 – 13.86
0.56 – 10.68
0.59 – 16.85
0.92 – 39.17

Crime 2-miles
All Crime
779.2(738.9) 1258.8(988.8) 1.40 0.19– 10.15
Aggravated Assault
108.8(118.7) 215.1(203.3)
1.87 0.24 – 14.67
Burglary
540.2(501)
803.5(589)
1.20 0.18 – 8.24
Homicide
6.1(6.5)
12.3(14.4)
4.06 0.63 – 26.13
Forcible Rape
13.5(14.4)
33.4(32.1)
2.40 0.36 – 16.2
Robbery
110.7(170.8) 194.6(176.4)
2.00 0.31 – 13.06
Note. * ρ <.10. ** ρ <.05. 1 Unadjusted. OR comparing high crime to no crime.
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ρ-value

.301
.057*
.301
.257
.288
.082*

.332
.177
.434
.057*
.222
.240

Further, the interactions of crime within one and two miles of a participant’s
home and social support indicators did not have a statistically significant association with
smoking relapse; all p-values > 0.38.
Summary of Key Findings
Few variables evaluated were significant predictors of smoking cessation or
relapse in bivariate or adjusted multivariate analyses among low-income pregnant women
in Memphis, TN, and surrounding areas. Although most the participants reported
perceived stress, neighborhood stress, and depression, these variables were not found to
be significant predictors of smoking cessation at either pre-partum, postpartum, or
smoking relapse.
Substantial evidence to support the hypotheses that social support acts as a
moderator of the relationship between perceived stress, depression, and smoking
cessation outcomes and relapse was not found. There were no significant interaction
effects of the total social support scale with either perceived stress or depression for any
of the outcome variables (pre-partum smoking cessation, postpartum cessation, or
postpartum relapse). However, there was a significant positive interaction between
perceived stress and the social support subscale, friend support, suggesting a moderating
effect of friend support as a predictor of postpartum cessation.
In the exploratory examination of the associations between neighborhood stress
(crime count), there were no significant multivariate associations found between crime
count variables and pre-partum smoking cessation and relapse. However, there were
significant adjusted associations between aggravated assaults, forcible rapes, burglaries,
and robberies within one and two miles of the participant’s home and postpartum

86

cessation. Social support indicators did not have statistically significant effects on prepartum or postpartum cessation or smoking relapse.
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Chapter 4
Discussion
This dissertation examined the prospective associations of several factors that
influence psychological distress (perceived stress, perceived neighborhood stress,
depression, and neighborhood violence) in relation to smoking cessation and relapse
among pregnant and postpartum low-income women in Shelby Co., TN, and surrounding
areas. Women examined in this study were smokers before finding out about their
pregnancy and at an increased risk for smoking during pregnancy. In addition, this
dissertation examined how exposure to various crimes may affect cessation and relapse
behaviors among these women. The current findings extend previous research by
examining these associations prospectively in both pre- and postpartum phases among
high-risk pregnant women using multiple indices of stress and evaluating the stressbuffering effect of social support.
Key findings in this study highlight the challenges among pregnant women who
smoke with regard to the Healthy People 2020 goals. Similar to extant literature, the
majority of the women in this study continued to smoke throughout their pregnancy
(76%) and were smoking postpartum (87%). Among the few women who quit pre-partum
(n = 62), many relapsed postpartum n = 40 (64%). These results also illustrate that lowincome pregnant women may require more targeted, multi-level, community focused
interventions that extend beyond perceived stress and depression to facilitate sustained
smoking cessation.
Smoking cessation was associated with older age, greater annual household
income, being pregnant for the first time, shorter gestational age, starting smoking at a
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later age, smoking for a shorter period of time, more quit attempts, and a smoking
partner. These significant associations are congruent with the extant literature (Agaku et
al., 2014). However, race was not a significant predictor of smoking cessation or relapse
in our study. This finding is contrary to current evidence. One possible explanation for
this can be found in the LaVeist Pollack, Thorpe, Fesahazion & Gaskin, (2011) study
suggesting that racial differences are minimized between African Americans and whites
living under similar conditions (LaVeist et al., 2011).
Stress is a well-known predictor of smoking behaviors among the general
population (Cohen et al., 1990; Kassel et al., 2003; Slopen et al., 2013) and pregnant
women (Crittenden et al., 2007; Eiden et al., 2011; Goedhart et al., 2008; McCowan et
al., 2009). In fact, Kassel and colleagues’ systematic review found high comorbidity
between stress and cigarette smoking (2003). However, pregnant smokers in the current
study did not report more perceived stress than pregnant women who did not smoke. In
fact, the mean perceived stress levels for both smokers and non-smokers at baseline were
virtually the same. A plausible explanation for this could be based on how perceived
stress was measured in the current study. Perceived stress was measured using a single
measurement that was developed specifically for this study. Although survey items had
high internal consistency, it is possible that a rigorously validated measure of perceived
stress that also has high external validity may have garnered different results. For
example, the majority of the studies finding a significant association between perceived
stress and smoking cessation outcomes among pregnant women used the Perceived Stress
Scale (e.g., Crittenden et al., 2007; Eiden et al., 2011).
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Another possible explanation for this study not finding statistically significant
results could be due to the actual perception of “stress” among our population.
Theoretical work supports the notion that it is the perception of the stressor that
determines the methods for coping. Notably, Lazarus and Folkman’s (1984) transactional
model of stress and coping provides critical insight into the appraisal processes and that
lead to stress management. This model, the conceptual model for the current study,
suggests that the perception of a stressor is more predictive of the coping strategy than
the stressor. In this case, the women in this study reported relatively low perceived stress
(mean perceived stress score = 24, range 12 – 45), which implies that coping with stress
was not a major driver of smoking in our sample. Jesse et al. (2005) similarly found low
perceived stress scores (mean perceived stress score = 18, range 11 – 54) among their
sample of low-income pregnant women. Other factors, such as having a “smoker” in
one’s social network (e.g., Kahn, Certain, & Whitaker, 2002; Ziebland & Matthews,
1998), being single (e.g., Gilman et al., 2008; Kahn et al., 2002; Yu, Park, & Schwalberg,
2002), attitudes and beliefs about smoking (e.g., McCormick et al., 1990), nicotine
dependence (e.g., Bjornson et al., 1995), lack of motivation to quit (Reid, Hammond,
Boudreau, Fong, & Siahpush, 2010; Smit, Fidler, & West, 2011), and lack of access to
cessation treatment (Browning, Ferketich, Salsberry, & Wewers, 2008; Cokkinides,
Halpern, Barbeau, Ward, & Thun, 2008; Jamal et al., 2012) may be more relevant for
smoking behaviors among these women than the perception of stress.
In contrast, our findings of a non-significant association between perceived stress
and smoking behaviors among pregnant women are congruent with other studies. For
example, Ludman and colleagues (2000) also found that among 819 pregnant women,
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perceived stress was not a significant predictor of smoking cessation pre-partum. Similar
to our study findings, there were no significant differences between baseline perceived
stress scores between women who quit pre-partum and those who continued to smoke
(mean = 2.09, 2.09, respectively, p-value = 0.99). Nonetheless, cigarette smoking among
low-income pregnant women remains too high and further study into the causality of this
relationship warrants further investigation.
The current study hypothesized that depression would be associated with smoking
cessation behaviors among our sample of low-income pregnant women. However, our
study did not find a significant association between depression and smoking behaviors
among these women after controlling for relevant confounding factors. Our study
findings are congruent with previous prospective studies examining the association
between depression and subsequent cigarette smoking among pregnant women (Blalock,
Robinson, Wetter, Cincirpini, 2006; Gilman et al., 2008; Ludman et al., 2000). Although
Blalock and colleagues found a positive association, their findings were not statistically
significant (2006).
Several studies report that depression and cigarettes smoking are often co-morbid
conditions such that those who smoke cigarettes are more likely to also report depressive
symptomology compared to non-smokers (Grant et al., 2004; Luger Suls, & Vander Weg,
2014). Further, cross-sectional evidence suggests an association between depression and
cigarette smoking among pregnant populations (Coleman-Cowger et al., 2015; Holahan,
et al., 2011; Patterson et al., 2012; Prusakowski et al., 2011; Zhu et al., 2002).
However, the causal relationship between depression and cigarette smoking is not
as clear. Fluharty and colleagues (2016) reviewed longitudinal studies assessing the
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causal associations between depression and smoking cessation among the general
population finding that 89% were able to detect a significant effect (Fluharty et al., 2016).
Further, these authors also found that among the studies assessing cigarette smoking as a
cause of depression, 73% reported significant findings (Fluharty et al., 2016). Findings
from this review support Bakhshaie and colleagues’ assertion of a bi-directional
association (2015), indicating that there is sufficient evidence to suggest that cigarette
smoking may cause depression and depression may in turn cause cigarette smoking
Evidence of a causal association between depression and cigarette smoking
among pregnant women is lacking. There is one study that was able to find a statistically
significant effect of depression on smoking behavior among pregnant women (Hauge et
al., 2012). In a large prospective study of more than 17,000 Norwegian women, those
who reported high levels of anxiety and depression were less likely to quit smoking
during pregnancy compare to women reporting low anxiety and depression (OR = 0.80,
95% CI 0.73 – 0.88). These statistically significant findings may be attributed to the fact
that the joint effects of anxiety and depression were assessed rather than depression per
se. Also, the sample was not limited to those with low-income which may also impact
study outcomes. While depression and anxiety often co-occur, they are distinct diagnoses
and findings from this study could be biased due to the potential confounding effect of
anxiety.
Another large prospective study found that depression at baseline was predictive
of pre-partum cessation and postpartum relapse, but not postpartum cessation. Munafo
and colleagues (2008) prospectively studied 7,089 pregnant and postpartum women.
Compared to non-smokers, a higher depressive symptom score at baseline was positively
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associated with increased likelihood of being a persistent smoker as well as quitting prepartum, and quitting postpartum and relapsing postpartum (all p-values > 0.05) (Munafo
et al., 2008). Results from this study suggest that the associations between depression and
smoking cessation among pregnant women are complex and supports Bakhshaie et al.’s
(2015) assertion of a bi-directional relationship.
Depression is assumed to have a negative impact on smoking behaviors such that
increased depression should decrease the likelihood of smoking cessation. Interestingly,
several studies report a positive association between depression and smoking cessation
among pregnant women (e.g., Blalock et al., 2006; Munafo et al., 2008). This means that,
as depression increases, the likelihood of cessation also increases among women. This is
counterintuitive and inconsistent with the larger nationally representative studies
reporting that depression and related mental disorders are positively associated with
continued smoking (Goodwin, Zvolensky, Keyes, & Hasin, 2012; Lasser et al., 2000).
Although insignificant, findings from our study suggested a negative association between
depression and smoking cessation, indicating consistency with extant literature. The
differences in direction of association found between Blalock et al. (2006) and Munafo et
al. (2008) and other studies could be due to several factors, including not controlling for
significant confounding variables or measurement error.
Another important psychosocial predictor of smoking cessation is social support.
Despite a great deal of literature showing the importance of social support for smoking
cessation efforts, this dissertation did not detect many statistically significant
associations.
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One plausible explanation for the lack of significant findings between the total
social support measure and smoking outcomes in the current study is the fact that we
were not able to assess the multidimensional and fluid nature of social support (Uchino et
al., 1995). Mermelstein and colleagues (1986) suggest that the type of social support
(e.g., instrumental, emotional, etc.), perception of the availability of the support, and
support resources all operate at different points on the smoking cessation and
maintenance continuum. We assessed social support at one time point in this study,
which limited our ability to account for the change in perceived support over time and the
impact that subsequent support may have had on subsequent smoking behavior.
Another plausible explanation for our lack of significant findings is that we did
not account for the complexity of social support (see Mermelstein et al., 1986). For
example, Mermelstein and colleagues (1986) found that a higher ratio of positive to
negative support received was a better predictor of smoking abstinence than positive or
negative support alone among 221 participants seeking smoking cessation assistance.
Also, Lawhon and colleagues (2009) assessed abstinence-specific social support using
positive and negative support subscales as a predictor of smoking cessation at four time
points post cessation among a sample of 739 smokers. These authors found that the level
of positive support at 12 weeks’ follow-up was associated with increased odds of
cessation (OR = 1.05, 95% CI 1.02 – 1.07). However, negative support significantly
decreased the odds of smoking cessation at all follow-up time points (all p-values <.01).
These studies were not conducted among pregnant populations and both studies included
participants interested in smoking cessation, which may have made negative or positive
support more relevant. Nonetheless, additional research is needed to assess the intricacies
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of social support as a mechanism to improve cessation behaviors among pregnant
women.
There are only a few studies that have examined social support as a potential
effect modifier for stress or depression as a predictor of smoking cessation among women
(e.g., Budescu et al, 2011; Turner et al., 2008). Budescu and colleagues (2011) found that
family support ameliorated the effects of stress and depression as a predictor of smoking
to cope among a sample of 101 low-income African American women. However, this
study was cross-sectional and causation cannot be inferred. Turner et al. (2008) assessed
moderation effects of social support on the effects of depression symptoms and smoking
status finding that social support significantly increased the likelihood of cessation
among women with a history of depression, but only among women who had already
made the decision to quit. The current study did not assess whether the participants had
made the decision to quit. Perhaps the decision to quit is essential and acts as an effect
modifier on associations between depression and social support on smoking cessation
among women.
Our study examined the degree to which participants agreed with measures of
support from specific persons (i.e., family, friends, or significant others). An example of
a question from this survey is “There is a special person who is around when you are in
need.” The response options were: strongly agree, agree, slightly agree, slightly disagree,
disagree, and strongly disagree. While there were no statistically significant associations
between the social support scale and smoking outcomes in the current study, the subscale
of friend support did have a statistically significantly positive effect on the association
between perceived stress and postpartum cessation. When decomposing this association,
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participants reporting high stress (compared to those reporting moderate stress) and
moderate friend support were more likely to quit smoking postpartum (p-value 0.03).
Although significant, the positive association between the high perceived stress
and moderate friend support suggests that more friend support is associated with
increased perceived stress, which increased the likelihood of smoking cessation among
this sample. This finding was contrary to our expectation; however, could potentially be
explained by the co-rumination concept. According to research by Rose (2002), coruminating refers to “extensive discussion and revisiting problems, speculating about
problems, and focusing on negative feelings,” therefore leading to feelings of closeness
and increased support but also increasing negative affect.
The type of support perceived by low-income women may be more negative than
originally conceptualized, thus the assumption that “more is better” may not be sufficient
among these women, as found in other populations (Cohen & Lichentenstein, 1986;
Lawhon et al., 2009). These findings warrant further investigation into the implications of
co-rumination, along with positive and negative support for cessation behaviors of lowincome pregnant women.
Finally, these findings also help to explain why randomized controlled trials
targeting support networks of pregnant smokers have not been successful in impacting
smoking behaviors (Bullock et al., 2009; Eades et al., 2012; Naughton et al., 2012;
Windsor et al., 2011). Future randomized trials and other behavioral interventions among
low-income pregnant smokers should focus on reducing negative support in conjunction
with increasing positive support.
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To summarize, perceived stress, depression, and social support were not
significant predictors of smoking cessation behaviors among our sample, as
hypothesized. However, several interactions between perceived stress and depression and
social support subscales were found. Specifically, friend support seemed to have an
unexpected “stress buffering” effect in the perceived stress and smoking cessation
association. Although this was not a finding we expected, this association elicits the need
for decomposing the social support construct to effectively understand smoking behaviors
among high-risk populations. This research would have significant implications for
behavioral interventions aimed at reducing pre-and postpartum smoking and relapse. The
next section will detail the secondary exploratory analyses of crime counts within one
and two miles and potential moderation of social support as a predictor of smoking
cessation and relapse behaviors.
This study is among the first to prospectively assess the relationship between
neighborhood crime exposure, perceived stress and depression, and smoking outcomes in
a community sample of low-income pregnant women. Exploratory analyses were also
conducted to determine if measures of contextual stress were associated with smoking
cessation and relapse. Multivariate analyses revealed that crime within one and two miles
of the participants’ home was not significantly associated with pre-partum smoking
cessation or relapse. However, after adjusting for confounders, several crime variables
including total crime, aggravated assault, forcible rape, burglaries, and robberies within
two miles of the participants’ home were significantly associated with postpartum
cessation. Indicating that for each quartile increase in the aforementioned crimes, there is
a substantial decrease in the likelihood of not quitting postpartum for women in our
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study. This finding adds to the perceived stress and smoking cessation literature by
highlighting the significance of neighborhood crime for low-income women. Future
research should explore these relationships further.
In the current study, crime was used as a proxy for neighborhood-level effects on
individual smoking behaviors of low-income women. While other studies have found
significant positive associations between maternal smoking patterns and the
neighborhood context (Andrews et al., 2014; Bell, Zimmerman, Mayer, Almgren, &
Huebner, 2007; Yang, Shoff, Noah, Black, & Sparks, 2014), much of the affirming
literature focuses on neighborhood segregation (Bell et al., 2007; Yang et al., 2014).
Others examined the effects of neighborhood characteristics (e.g., physical disorder,
group density, and economic disadvantage) among women, and the majority was crosssectional and focused on birth outcomes (Giurgescu et al., 2012; Masi et al., 2007;
Messer et al., 2006) while few examined violent crime and smoking (Andrews et al.,
2014; Patterson et al., 2012) and only one focused on low-income women’s exposure to
crime and its association with smoking behaviors (Patterson et. al., 2012).
Masi and colleagues (2007) examined the effects of violent crime on birth
outcomes for more than 55,000 cases, finding that for African Americans, being exposed
to more violent crime was associated with an increased likelihood of adverse birth
outcomes. This finding is similar to that of Messer and colleagues (2006) finding that
living in a census block group with high crime rates was marginally associated with lowbirth weight and pre-term birth. This evidence suggests that exposure to crime is relevant
to the health of pregnant women. However, Andrews and colleagues (2014) found that,
although women living in areas with more crime were significantly more likely to smoke,
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individual exposure to crime was not significantly associated with smoking patterns. Our
findings of a non-significant association for total violent crime and smoking cessation are
congruent with this study. However, our study was able to further explore this association
by specific crimes, thus finding that forcible rapes are significantly associated with
smoking cessation behaviors among low-income women. Neighborhood crime, especially
crime against women near the home does have a significant impact on smoking behaviors
among low-income pregnant women, even when the perception of stress does not.
Another consideration for the lack of association between crime count variables
as predictors of smoking behaviors includes the homogeneous nature of the sample. Null
findings may be the result of having relatively low or high variability in crime exposure
as a result of a limited sample size and a limited number of neighborhoods in which
participants lived. Also, we had to exclude more than 20 women from the secondary
analyses because they resided outside of Shelby County. This reduced the variability in
geographical location, which mitigated the neighborhood differences we could explore.
In previous studies (i.e., Andrews et al., 2014), the sample included both a greater variety
in participant geo-location, which allowed for greater ability to detect significant
differences.
Finally, this is the first study to examine the moderating effects of social support on the
association of contextual stress measured by crime count and smoking cessation
outcomes and relapse. Our multivariate analyses found no statistically significant
interactions between either of the crime variables and indicators of social support;
therefore, our hypothesis was not supported. Nonetheless, this study sets the groundwork

99

for exploring social support as a buffer on the effects of crime count exposure and
smoking cessation in low-income pregnant women.
Strengths
Strengths of this study included its use of a bi-racial sample of low-income
pregnant women in an area of the country that experiences high smoking rates and
adverse birth outcomes (the mid-South) and the careful examination of contextual factors
that may influence success at prenatal smoking cessation. Although cigarette smoking has
steadily decreased over the past few decades nationally, low-income women in the midSouth continue to smoke at alarming rates. This study examined smoking behaviors
among the highest risk population, pregnant women, providing a greater understanding of
the role that social support plays in the association between stress and depression in
determining cessation behaviors. The current research adds to the literature and provides
valuable information for future behavioral interventions aimed at increasing cessation
among low-income pregnant women.
The majority of the cessation literature among high-risk women focuses solely on
intrinsic factors associated with smoking cessation (including biological addiction, and
poor mental health, while this study adds to the literature by examining extrinsic
contextual factors associated with smoking cessation.
The significant findings from the neighborhood crime variables have important
implications for smoking cessation programs targeting this population. Cessation
programs targeting low-income pregnant women should also consider the distal stressors
(e.g., neighborhood living environment) that play a key role in the smoking habits of
these women.
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Limitations
Despite these strengths, this study also has several limitations. First, our sample
size was relatively small (n=255), restricted to low-income women, and recruited from a
single city, so results may not generalize to the broader population of pregnant smokers
in the United States. Second, data were collected between 2000 and 2002 and may not be
reflective of current smoking patterns. However, the prevalence of smoking among lowincome women remains relatively unchanged (in 2000, 30.1% of low-income adults
smoked compared to 26.3 in 2014; Jamal et al., 2015). Further, associations of stress,
depression, and social support with smoking cessation are not expected to have changed
during this period.
Third, this study, although prospective in nature, did not examine psychosocial
predictors of smoking cessation outcomes at assessment points other than baseline.
Therefore, we are not able to report on the changes in perceived stress, depression, or
social support throughout the study that may have impacted subsequent cessation
behaviors beyond what we could access.
Fourth, this study was a secondary analysis of study data that was not originally
designed for geospatial analysis; therefore, the sample’s geospatial distribution did not
allow for multilevel analysis. However, despite this limitation, we could assess the
relationship between absolute measures of crime and smoking cessation and relapse
among pregnant women, which will serve as the basis for expanding the extant literature.
Fifth, we only had one type of data to measure contextual stress—neighborhood
crime counts. Therefore, we were unable to assess crime “rates,” which is a standard
practice in geospatial literature. Although crime rates may be a more robust measure of
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crime activity, when considering stress and the proximity of crime to one’s home, we
believe that the absolute number of crimes would provide a better representation of
contextual stressors relevant to our population. Finally, the crime data used for this study
were only available for the Memphis, TN area. Therefore, participants who lived outside
of the Memphis area had to be excluded from the geospatial analysis. Thus, the results of
this study are not reflective of the experiences of part of our sample, especially those who
live in rural areas, including parts of Mississippi.
Recommendations for Future Research
Studies assessing smoking patterns among women have consistently shown that
women of lower socioeconomic status are more likely to smoke during pregnancy than
their more affluent counterparts (Agaku et al., 2014: Curtin & Matthews, 2016). Until
this study, few prospective studies had examined the associations between neighborhood
crime and smoking cessation behaviors among low-income women. The first
recommendation for future research would be to conduct a longitudinal study that
specifically examines the impact of the contextual environment, using various measures
of contextual stress germane to low-income women (neighborhood SES, neighborhood
crime rates, female-headed households, segregation, etc.) on low-income females’ health.
Specifically, these objective measures of stress should be measured in conjunction with
perceived stress as well as biological indicators of stress, as this would enable researchers
to have a greater understanding of the stress experienced by these women and the
potential health impact of these various stressors.
The second recommendation is to conduct a study that examines whether
spirituality and religiosity contribute to the effect of the contextual environment on

102

smoking behaviors in low-income women. There is a substantial body of literature that
connects religion and spirituality to mental health (Matthews, McCullough, Larson,
Koenig Swyers & Milano, 1998; Plante & Sherman, 2001). Specifically, Strawbridge and
colleagues (2001) found that weekly church attendance was associated with improvement
in mental health for women. As such, understanding the role that these factors play in the
psychosocial functioning of low-income populations, particularly women, may be vital in
understanding coping strategies of these women. Religious and spiritual beliefs may
mediate the relationship between stress and smoking behaviors. Exploring more
ingrained cultural norms like these may explain the gap between behavioral and
biological research findings and current smoking rates of low-income women. This is
particularly salient as this research was conducted in what is known as the “bible belt”,
which is a term used to signify the high density of church and religious organizations in
the mid-south.
Another recommendation is to explore socio-cultural differences of stress and stressful
events among pregnant women who smoke. To date, only one study has examined the
effects of socio-cultural stress on smoking among women. Kwate and colleagues (2003)
found that personal experiences with racism in the previous year were associated with the
number of cigarettes smoked in African American women. Due to the gentrification of
neighborhoods and the widespread dispersion of low-income families, both African
American and White women in low-SES communities may experience stress that is better
defined as race-related in the context of their social environment—a construct that was
not measured in the current study.
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Conclusion
Findings from this study were unable to support the extant literature regarding the
associations between poor psychosocial health and smoking cessation and relapse
behaviors among pregnant women. Women in our study reported relatively moderate
perceived stress, depression symptomology, and social support. In lieu of this, this study
provides vital insights on aspects of social support that negatively impact psychosocial
health among low-income pregnant women and, in turn, lead to poorer smoking
behaviors. It is possible that negative and positive social support may play an active role
in smoking cessation behaviors of this population, but assessing negative and positive
support was beyond the scope of this research.
This study adds to the sparse literature examining neighborhood crime as a
predictor of smoking cessation behaviors. Consequently, further research is needed to
better understand the social factors (e.g., types of support, household, and neighborhood
conditions) that influence smoking behavior above and beyond the traditionally studied
determinants among low-income populations, particularly pregnant women. The Healthy
People 2020 Goals of reducing the percentage of women who smoke during pregnancy
are attainable if relevant social factors specific to high-risk populations are explored and
intervened upon.
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